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1. Executive Summary  
In	February	2015,	QUT	launched	the	first	of	two	Massive	Open	Online	Courses	(MOOCs)	in	science	and	
engineering:	Introduction	 to	Robotics	(IR)	and	Robotic	Vision	(RV).	As	large-scale,	online,	distance	
education	courses,	these	MOOCs	allowed	thousands	of	students	to	simultaneously	attend	and	engage	in	
the	same	course	at	the	one	time.	Funding	for	the	courses	was	initially	allocated	from	the	Vice-
Chancellor’s	Transformation	Fund.	
Students	for	both	courses	came	from	161	countries	around	the	world.	12,894	enrolled	in	Introduction	
to	Robotics,	which	ran	from	February	to	April	2015;	and	7,824	enrolled	in	Robotic	Vision	MOOC	(April	to	
June	2015).	Enrolment	was	not	restricted	by	age	or	prior	education,	and	no	course	fees	applied.	In	both	
MOOCs,	the	main	reason	for	enrolling	in	the	courses	was	for	general	interest	or	enjoyment	purposes.	
The	second	most	popular	reason	was	professional	interest.		
In	total,	1,096	certificates	were	awarded	to	students	who	met	the	assessment	requirements	(621	for	IR;	
475	for	RV),	and	the	top	performers	who	gained	90%	or	above	were	sent	personal	emails	of	
congratulations	from	the	lead	academic,	Professor	Corke.	In	addition,	27	students	successfully	
completed	the	optional	robot	building	project	for	the	first	MOOC.	To	assess	each	student	project	a	
system	of	peer	review	was	designed.	The	system	was	jointly	developed	from	an	open	source	tool	by	
QUT	staff	and	the	platform	provider,	EdCast.	
Overall	course	satisfaction	was	very	high.	Students	commented	on	the	effective	design	of	the	course.	In	
particular	students	complemented	Professor	Corke	for	his	enthusiasm	for	the	subject	matter	and	clear	
explanation	of	concepts.	Students	also	liked	the	application	of	theory	to	real	world	examples,	and	as	
even	though	the	mathematics	and	programming	were	challenging	for	some	students,	a	core	group	
appreciated	this	challenge.	Students	also	commented	on	the	support	they	received	via	the	discussion	
forum	from	the	teaching	assistants	(TAs),	and	the	invaluable	support	of	peers	online.	Some	students	
also	said	that	courses	were	the	best	online	courses	of	this	type	that	they	had	ever	taken.	
The	purpose	of	this	document	is	to	report	on	the	effectiveness	of	the	elearning	environment	regarding	
the	design,	production	and	implementation	of	the	first	two	QUT	MOOCs.	The	evaluation	was	framed	
within	the	Phillips,	Kennedy	and	McNaught	(2012)	elearning	lifecycle.	Findings	discussed	here	relate	to	
design	and	support	of	the	MOOC	environment,	learning	and	teaching	issues	and	processes,	production	
and	technical	matters,	and	organisational	issues.	Particular	technical	and	pedagogical	innovations	
realised	through	the	project	include	the	collaboration	between	QUT	and	its	industry	partners	to	develop	
an	automated	peer-review	system,	automated	assessment	for	MATLAB	software	programming,	
integration	of	live	events	into	the	EdCast	platform,	and	the	reuse	of	MOOC	resources	in	the	third-year	
robotics	unit,	ENB339.	QUT’s	valued	industry	partners	for	this	collaboration	were	EdCast,	MathWorks,	
and	Springer.		
The	findings	from	this	report	will	inform	future	iterations	of	the	robotics	MOOCs,	subsequent	QUT	
MOOCs	from	other	disciplines,	and	online	learning	generally	at	the	University.	In	addition,	the	large	
amount	of	data	captured	from	the	MOOCs	can	potentially	form	the	basis	for	much	research	into	
learning	analytics.	This	is	expected	to	be	of	interest	to	the	university	given	its	strategic	goals	regarding	
innovation	and	research,	as	outlined	in	the	QUT	Blueprint	4	(QUT,	2014).		
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2. Key Findings  
The	key	findings	from	the	report	are	summarised	in	this	section.	Details	of	each	finding	are	explained	
and	discussed	within	the	body	of	the	report.		
 
1. Learning	and	teaching	design	principles	
1.1. Sufficient	time	needs	to	be	allocated	for	the	teaching	team	to	develop:	(a)	their	conceptual	
understanding	of	the	special	requirements	of	online	learning,	(b)	the	demands	of	the	MOOC	
environment,	and	(c)	the	roles	and	responsibilities	of	working	with	a	team	on	course	design,	
production	and	implementation.		
	
1.2. The	length	of	this	type	of	MOOC	is	best	kept	short,	ideally	a	few	weeks,	as	student	
engagement	and	participation	drops	sharply	after	weeks	1	and	2.	However,	where	students	
need	to	acquire	additional	learning	resources	or	install	software,	extra	time	should	be	factored	
into	the	course	orientation	period	to	allow	for	this	essential	student	preparation.	
	
1.3. Design	issues,	scope	and	timelines	need	to	be	collaboratively	negotiated	and	managed	with	all	
team	members.	Roles	and	responsibilities	of	the	teaching	and	support	staff,	the	design,	
production	and	technical	team	need	to	be	clarified	early	in	the	design	process.		
	
1.4. Systems	for	managing	and	disseminating	the	findings	derived	from	the	learning	analytics	need	
to	be	established	as	early	as	possible.	Just-in-time	reporting	helps	with	monitoring	and	
troubleshooting	problems	as	the	course	progresses,	and	allows	for	timely	feedback	once	the	
redesign	and	delivery	process	commences.		
	
2. Support	for	students	and	community	building	
2.1. The	role	of	community	manager	is	critical	for	supporting	communications	between	and	
amongst	thousands	of	students.	It	is	an	essential	position	for	managing	and	coaching	the	
teaching	assistants,	and	building	and	engaging	a	positive	student	community.	Once	the	roles	
and	responsibilities	of	this	position	have	been	determined	and	documented,	the	activities	can	
be	allocated	to	either	one	person,	or	designated	to	team	members	who	have	been	coached	in	
their	online	responsibilities	and	the	need	for	accountability.		
	
2.2. Student	cohorts	may	vary	according	to	the	MOOC	subject	focus	and	discipline.	The	students	in	
the	robotics	MOOCs	were	often	particularly	passionate	hobbyists,	students	or	teachers	
dedicated	to	the	field.	
	
2.3. A	system	for	special	acknowledgement	of	informal	learning	was	well	received.	Informal	
acknowledgement	can	be	for	contributions	over	and	above	course	assessment	requirements.	
For	example,	in	the	first	robotics	MOOC	students	who	made	a	significant	contribution	to	the	
discussion	forum	received	a	personal	email	from	Professor	Corke	thanking	them	for	their	
special	participation.		
	
3. The	platform	and	relationships	with	industry	partners	
3.1. The	platform	is	key	to	the	whole	project,	so	selection	of	the	platform	and	other	digital	
technologies	used	needs	to	commence	well	in	advance	of	the	course	design	process,	and	
continue	in	parallel	as	the	design	evolves.	
	
3.2. It	is	critical	to	maintain	effective	relationships	with	industry	partners.	The	MOOC	project	was	a	
unique	opportunity	for	QUT,	as	an	elearning	provider,	to	shape	the	technology	in	collaboration	
with	its	technology	partners	in	order	to	meet	the	University’s	pedagogical	needs.	There	is	a	
need	to	continue	to	work	with	EdCast	on	the	communication	tools	in	particular,	refining	the	
user	interface	of	the	discussion	forum,	and	enabling	development	of	group	and	individual	
messaging	tools.		
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3.3. As	systems	develop,	continuous	improvement	processes	need	to	be	applied.	In	particular,	this	
applies	to	copyright	acquisition	and	management,	accessibility	compliance,	style	guides	and	
workflow	manuals.	
	
4. Production		
4.1. The	elearning	design	cycle	and	problem	solving:	MOOC	development	requires	a	design	
approach.	This	necessarily	includes	phases	for	iteratively	generating	ideas,	concept	
development,	rapid	prototyping,	testing	and	quality	assurance	prior	to	implementation.	It	is	
essential	to	factor	in	preparation	and	operational	time	for	all	staff	(design,	production	and	
technical)	for	problem	solving,	researching	the	field	and	sourcing	alternative	technical	and	
media	solutions.		
	
4.2. Conceptual	development:	The	MOOC	team	(teaching,	design	and	production	staff)	need	time	
to	build	mutual	trust	and	their	own	conceptual	understanding	of	the	special	requirements	of	
online	learning	in	the	MOOC	environment.	Roles	and	responsibilities	shared	amongst	the	
design	and	production	team,	and	the	teaching	team	need	to	be	negotiated,	and	time	allocated	
for	this	aspect	of	the	process	to	mature.		
	
4.3. Quality	assurance:	The	process	of	quality	assurance	is	extremely	important	for	a	project	with	
such	high	public	exposure	as	a	MOOC.	This	means	that	time	and	resources	should	be	allocated	
for	all	stages	of	the	elearning	lifecycle,	including	student	and	technical	support	during	
implementation	and	evaluation.	
	
4.4. Copyright:	Tracing	and	securing	copyright	permissions,	or	non-copyright	alternatives	is	a	
particularly	time-consuming	process.	Developers	need	to	be	aware	of	this	constraint	from	the	
very	beginning	of	the	process.	
	
4.5. Systems:	With	a	new	elearning	initiative	such	as	the	MOOC	project,	understandably	not	all	
systems	will	be	in	place	to	cover	all	aspects	of	the	project.	This	includes	technical	processes,	
data	storage	and	management,	workflows	and	guidelines,	and	learning	analytics.	New	systems	
need	to	be	created	and	undergo	continuous	improvement	to	ensure	sustainability,	and	to	
maintain	relevance	and	currency.	
	
5. Analytics	and	research	
5.1. Streamlined	systems	for	collecting,	managing	and	analysing	large	data	sets	are	critical	for	
troubleshooting	during	implementation	and	for	supporting	future	developments.	There	is	a	
role	for	an	analyst	with	expertise	in	learning	analytics	and	a	knowledge	of	teaching	and/or	
learning	design	in	order	to	enable	timely	reporting	and	efficient	dissemination	of	results.		
	
6. Professional	development,	organisational	learning	and	staffing	 	 	
6.1. The	MOOC	space	is	an	innovative	environment	where	staff	can	be	encouraged	to	experiment	
and	innovate.	
	
6.2. In	projects	where	complex	problems	must	continually	be	addressed,	uncertainty	abounds,	and	
innovative	answers	are	required.	Much	learning	and	research	takes	place	informally	on	the	
job.	
	
6.3. The	findings	of	this	report	confirm	those	of	Grajek	(2015),	that	one	of	the	top	ten	IT	issues	of	
2015	is	‘hiring	and	retaining	qualified	staff,	and	updating	the	knowledge	and	skills	of	existing	
technology	staff’	(p.12).		This	was	the	case	for	the	robotics	MOOCs,	where	flexible	
management	strategies	were	required	to	locate,	retain	and	train	staff	with	the	right	mix	of	
skills	for	the	project.	
	
6.4. In	an	innovative	work	environment,	where	deadlines	are	short	and	the	quality	of	output	is	
critical,	staff	reward	and	recognition	are	essential.	This	helps	maintain	good	will	and	
commitment.	
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7. Resourcing,	marketing	and	future	directions	
7.1. There	is	a	lifecycle	for	elearning	projects	such	as	this	(see	Figure	2).	It	is	important	to	recognise	
that	after	the	initial	cycle,	it	is	necessary	to	ensure	there	are	resources	for	ongoing	
maintenance	and	redelivery	of	the	project.		
	
7.2. The	relationship	with	Marketing	and	Communications	was	key	to	the	success	of	the	project.	
There	is	now	a	need	to	continue	building	awareness	of	the	MOOC	program	within	the	
university,	as	well	as	extending	its	national	and	international	reach	and	profile	beyond	QUT.		
	
7.3. There	is	value	in	continuing	to	explore	opportunities	and	experiments,	capitalising	on	the	
wave	of	interest	generated	by	these	two	MOOCs	on	robotics.	Connections	with	MOOC	alumni	
should	be	maintained	and	strengthened	in	this	regard.	
		
7.4. The	industry	partnerships	were	very	productive	with	regard	to	this	project.	It	would	be	
advantageous	to	continue	to	work	with	these	external	partners	to	innovate	around	the	EdCast	
platform.	It	may	be	worth	consideration	to	approach	Lego	to	sponsor	availability	of	the	
Mindstorm	Kits	for	the	robot	making	project.	
	
7.5. There	may	be	a	case	for	designing	robotics	MOOCs	targeting	particular	demographics,	for	
example	hobbyists	or	practitioners.	As	a	gender	gap	was	noted	in	these	robotics	courses,	
consistent	with	much	science,	technology,	engineering	and	mathematics	(STEM)	education,	
further	research	could	be	directed	towards	finding	strategies	which	encourage	more	females	
to	enrol	in	these	courses.	Also,	building	on	the	high	numbers	of	postgraduate	students	
interested	in	the	robotics	MOOCs,	the	University	may	wish	to	consider	creating	online	
modules	for	the	corporate	and	postgraduate	market;	the	Udacity	fee-paying	Nanodegree	
model	may	be	one	to	explore	(https://www.udacity.com/nanodegree).	
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3. Introduction 
3.1 Background and context 
The	Massive	Open	Online	Course	(MOOC)	project	was	launched	in	2015.	It	was	a	new	and	experimental	
initiative	for	the	university.	Although	QUT	has	a	strong	background	in	blended	learning	and	
multimedia	development,	the	University	has	less	experience	in	the	design,	production	and	delivery	of	
fully	online	courses.	Its	focus	to	date	has,	in	the	main,	centred	on	the	support	of	on-campus	students.	
However,	as	MOOCs	began	to	emerge	worldwide	as	a	new	form	of	online	learning	(Gallagher	&	Garrett,	
2013),	many	universities	including	QUT	saw	an	opportunity	to	innovate	and	allocate	resources	for	
MOOC	development.	QUT	initially	assigned	funding	for	development	of	two	MOOCs	in	robotics.	These	
MOOCs	were	designed	and	developed	throughout	2013	and	2014,	and	implemented	in	February	and	
April	2015.	QUT’s	eLearning	Services	and	the	Science	and	Engineering	Faculty	worked	cooperatively	to	
launch	the	two	MOOCs,	Introduction	 to	Robotics	and	Robotic	Vision,	on	the	delivery	platform	supplied	
by	EdCast	(http://www.edcast.com).		
Funding	was	provided	from	the	Vice-Chancellor’s	Transformation	Fund.	The	MOOC	project	met	
university	strategic	goals	and	built	on	QUT’s	international	research	reputation.	The	project	also	
contributed	to	university	priorities	(QUT,	2014),	in	terms	of	high	quality	learning	and	teaching,	
engagement	with	the	community,	and	the	University’s	vision	-	one	that	values	a	spirit	of	
experimentation,	innovation,	and	entrepreneurialism.	In	addition,	the	project	built	on	QUT’s	
international	reputation	in	the	field	of	robotics	(see	the	ARC	Centre	of	Excellence	in	Robotic	Vision:	
http://roboticvision.org),	and	the	quality	and	rigour	of	its	learning	and	teaching	at	the	University.	The	
robotics	MOOCs	provided	important	models	for	the	design	and	development	of	MOOCs	in	other	
subject	areas,	and	online	learning	generally	throughout	the	university.		
Figure	1	provides	a	timeline	showing	the	project	milestones,	from	concept	initiation	in	2013,	through	
to	analysis,	design,	development,	prototyping,	piloting	and	testing	in	2014,	implementation	and	delivery	
of	the	two	MOOCS	in	the	first	half	of	2015,	summative	evaluation,	and	then	redelivery	of	the	same	
MOOCs	in	the	second	half	of	2015	(see	Figure	1).	
	
	
	
Figure 1: Project milestones for Robotics MOOCs, 2013-2015. 
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3.2 Course design 
The	two	seven-week	MOOCs	were	based	on	a	single	third-year,	on-campus	unit,	ENB339:	Introduction	to	
Robotics.	ENB339	is	a	thirteen-week	QUT	undergraduate	elective	
(https://wiki.qut.edu.au/display/cyphy/ENB339+Introduction+to+Robotics).	The	two	courses	were	
designed	to	be	sequential.	This	meant	that	Introduction	 to	Robotics	provided	 a	foundation	 for	
Robotic	Vision.	Students	could	attempt	one	or	both	MOOCs.	Students	were	encouraged	to	complete	
the	courses	 in	sequence,	 but	this	was	not	mandated,	as	enrolment	was	open	to	anyone,	at	anytime,	
and	participants	could	complete	either	or	both	MOOCS	in	whatever	order	they	wished,	and	re-enrol	as	
often	as	they	wanted.		
The	MOOCs	were	designed	for	individual,	self-paced	learning.	Interactions	via	the	discussion	board	
(which	was	open	at	all	times),	and	the	live	events	(which	were	held	three	times	per	course)	were	
optional,	and	supported	by	four	teaching	assistants	(TAs).	It	was	expected	that	students	would	spend	
about	4-8	hours	per	week	studying	either	of	the	courses.	Students	worked	through	the	activities	at	a	
time	and	place	of	their	own	choosing,	within	the	constraints	of	assignment	due	dates	and	release	of	
online	resources	on	a	weekly	basis.	Collaboration	with	other	students	was	voluntary	and	self-
organising	groups	were	encouraged.	The	course	resources	principally	included	short	three	to	ten	
minute	lecture-style	videos,	narrated	animations,	recorded	video	tutorial	supports,	excerpts	from	the	
e-textbook	(provided	free	for	the	duration	of	the	course	by	the	publisher	Springer),	computer	
programming	tutorials	and	assessments	using	MATLAB	software,	and	the	online	discussion	forums.	
Participants	could	form	groups	if	they	wished	and	some	opened	related	Facebook	sites.	For	
students	to	receive	a	certificate	of	completion	they	were	required	to	submit	and	pass	four	quizzes	
and	four	programming	assignments.	These	were	machine-marked	on	submission.		
The	first	MOOC	had	an	optional	practical	project	where	students	who	were	able	to	access	the	Lego	
Mindstorm	NXT	robot	making	kit	or	similar,	could	build	and	program	a	working	robotic	arm.	Students	
were	required	to	video	their	assembled	and	programmed	robot	arm	as	it	completed	a	set	task.	The	
resulting	video	was	then	uploaded	to	YouTube	or	a	similar	media-sharing	platform,	and	the	URL	
submitted	as	evidence	for	the	peer	review	process.	For	those	with	access	to	the	necessary	resources,	
successfully	build	a	working	robot	capable	of	completing	a	required	task	was	expected	to	be	a	highlight	
of	the	first	course.		
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3.3 Methodology 
3.3.1 Aim 
The	aim	of	the	evaluation	was	to	investigate	the	efficacy	of	two	robotics	MOOCs,	Introduction	to	
Robotics	and	Robotic	Vision,	and	determine	the	implications,	impact,	issues	and	concerns	for	students,	
teachers	and	the	university	as	a	result	of	the	initiative.	Data	gathered	and	analysed	was	expected	to	be	
used	to	refine	the	two	courses	for	future	delivery,	and	inform	the	development	of	other	MOOCs,	and	
online	course	development	generally	at	QUT.	
3.3.2 Objectives  
The	objectives	of	the	evaluation	were	as	follows:	
	
1. To	determine	the	reach	of	the	program	and	demographics	of	MOOC	participants.	
2. To	determine	patterns	of	student	engagement	in	each	of	the	MOOCS.	
3. To	determine	the	effectiveness	of	the	teaching	and	learning	strategies	employed	in	the	MOOCs	
to	support	student	learning.	
4. To	determine	the	suitability	(affordances	and	functionality)	of	the	EdCast	platform	as	a	
foundation	for	delivery	and	support	of	the	MOOCs.	
5. To	determine	the	impact	of	issues	relating	to	use	of	the	MOOC	resources.	
6. To	determine	issues	of	access	and	equity	that	impact	the	design,	development	and	delivery	of	
the	MOOCs.	
7. To	determine	factors	(e.g.	technical,	organisational,	social,	professional)	that	impact	the	design	
and	production	of	the	MOOCs.	
This	report	is	framed	in	response	to	the	objectives.	Relevant	objectives	appear	before	each	section.	A	
list	of	indicators	mapped	to	each	objective	is	provided	in	Appendix	A.	
3.3.3 Evaluation framework and the elearning lifecycle 
The	framework	that	underpins	this	evaluation	draws	on	the	Phillips,	McNaught	and	Kennedy	(2012)	
design	evaluation	elearning	lifecycle.	Phillips	et	al.	argue	that	investigation	of	learning	technologies	
invariably	includes	a	mixture	of	evaluation	and	research,	and	they	identify	five	stages	where	evaluation	
and/or	research	typically	occur	in	an	elearning	project	(see	Figure	2).	From	the	Phillips	et	al.	perspective,	
research	is	defined	as	inquiry	where	information	is	gathered		‘to	inform	our	understanding	of	how	
people	learn	using	an	e-learning	artefact	or	environment’	(p.1109);	whereas	evaluation	is	more	about	
‘gathering	information	to	help	make	judgments	about	the	value	and	worth	of	an	elearning	artefact	or	
environment’	(p.	1109).	This	report	falls	into	the	latter	category,	and	represents	summative	evaluation	
of	an	operational	system	(stage	5).	It	is	expected	that	further	effectiveness	research	into	the	learning	
and	teaching	processes	and	outcomes	will	follow	in	the	next	stage	of	the	project	(stage	6)	when	the	
large	data	sets	collected	from	the	project	can	be	interrogated	more	deeply	for	what	they	can	reveal	
regarding	a	‘holistic	understanding	of	how	learners	engage	with	the	elearning	environment’	(Phillips	et	
al.,	2012,	p.1112).		
Figure	2	demonstrates	the	position	of	this	summative	evaluation	in	the	elearning	lifecycle.	The	figure	
shows	that	evaluation	occurs	throughout	the	project,	from	the	very	beginning	where	technologies	and	
pedagogies	are	chosen	(stage	0),	through	the	many	stages	of	formative	evaluation	at	each	point	in	the	
design	cycle	(stages	1-4),	until	the	last	stages	where	summative	evaluation	takes	place	(stages	5	and	6).	
The	cycle	then	begins	again.	Appendix	C	provides	more	detail	on	the	lifecycle	model.	
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Figure 2: The design evaluation elearning lifecycle for the robotics MOOC project, 2013-2015.  
Based on Phillips, McNaught and Kennedy (2012). 
	
3.3.4 Data collection and analysis 
Given	the	complexity	of	the	issues	relating	to	this	evaluation,	a	mixed	methods	approach	was	adopted	
for	data	collection	and	analysis.	Siemens,	Gasevic	and	Dawson	(2015)	confirm	this	approach	as	a	sound	
one	for	MOOC	research	and	evaluation.		Multiple	sources	of	data	were	collected	and	triangulated	and	
details	of	the	methodology	can	be	found	in	the	eLS	document:	Evaluation	Plan	and	Research	Design	for	
Robotics	MOOCs.	In	this	project	there	were	stages	of	formative	and	summative	evaluation,	reflecting	
the	evaluation	lifecycle	stages	identified	in	the	Phillips	et	al.	(2012)	model	(see	Figure	2).	In	addition,	a	
low-risk	ethics	application	was	submitted	to	the	QUT	Ethics	Committee	(1500000201)	to	allow	for	
publication	of	the	findings,	and	as	the	basis	for	further	research.	
The	type	of	data	collected	for	the	evaluation	(quantitative	and	qualitative),	along	with	the	numbers	
sampled	is	outlined	in	detail	in	Appendix	B.	In	summary,	however,	data	sources	included	statistics	from	
the	EdCast	platform	and	Google	analytics,	the	YouTube	channel,	Professor	Corke’s	MATLAB	Toolbox	
website	(http://www.petercorke.com/Robotics_Toolbox.html),	discussion	forum	posts	and	emails	to	the	
QUT	MOOC	support	team,	pre-,	mid-	and	post-course	surveys,	and	statistics	from	the	QUT	Marketing	
and	Communication	Department.		
Descriptive	statistical	were	calculated	for	the	quantitative	data,	and	the	qualitative	data	was	analysed	
using	constant	comparative	methods	(Charmaz,	2011).	To	date,	quantitative	analysis	has	been	limited	to	
reporting	on	students	as	a	cohort	on	the	platform.	Individuals	were	not	tracked	through	the	system	as	
this	was	beyond	the	scope	of	the	first	investigation.	Given	the	requisite	resources,	however,	this	is	an	
area	for	future	research	(stage	6	of	the	elearning	lifecycle).		
Robotics MOOCs Evaluation Report 2015 
 
 
  
11	
4. Demographics and patterns of engagement 
	
Objective	1:	To	determine	the	reach	of	the	program	and	demographics	of	MOOC	participants.	
4.1 Demographics  
The	two	courses	attracted	high	numbers	of	students,	even	though	QUT	was	not	allied	with	consortia	
such	as	EdX	or	FutureLearn	that	have	established	global	marketing	platforms	and	strategies,	and	MOOC	
course	catalogues.	Student	recruitment	relied	solely	on	a	purposeful	QUT-centric	digital	marketing	
campaign.	There	were	12,894	registrants	in	Introduction	to	Robotics,	and	7,824	registrants	for	Robotic	
Vision.	Participants	were	from	161	countries,	with	the	top	three	countries	being	India,	Australia	and	the	
United	States.		The	top	ten	countries	are	listed	in	the	Table	1.	
	
Table	1:	Geographical	location	of	students	
 Introduction to 
Robotics 
  Robotic Vision  
Enrolments from 161 countries 
(n=12,894) 
  161 countries 
(n=7,824) 
 
Enrolment by 
country  
(top 10)  
Country Students 
(%) 
 Country Students 
(%) 
 1 Australia 19  1 Australia 17 
 2 India 16  2 India 16 
 3 United States 14  3 United States 15 
 4 Egypt 3  4 Germany 3 
 5 Germany 3  5 Brazil 3 
 6 United Kingdom 2  6 Egypt 3 
 7 Canada 2  7 United Kingdom 3 
 8 France 2  8 Mexico 3 
 9 Mexico 2  9 Canada 2 
 10 Brazil 2  10 France 2 
Note: Source: Google analytics 
	
The	global	nature	of	participation	enabled	access	for	students	who	would	not	normally	have	access	to	
higher	education.1	
Thank	you	Prof.	Peter	Corke	in	cooperation	with	the	Queensland	University	Of	Technology	
to	provide	opportunity	for	student	in	developing	nations	especially	Papua	New	Guinea,	
where	ROBOTICS	is	not	taught	as	a	Course	in	Computer	Science	and	Engineering.	(IR,	
forum	post)	
Another	great	aspect	is	seeing	people	from	all	around	the	world	participating	and	helping	
each	other.	Amazing	to	be	able	to	participate	in	a	global	course	in	robotics	from	way	up	in	
the	woods	in	Norway.	(IR,	post-course	survey)		
The	majority	of	participants	for	both	courses	were	male	(IR	85%;	RV	88%),	in	the	20-30	age	range	(IR,	
52%;	RV,	53%),	who	already	had	an	undergraduate	degree	or	diploma	(IR	&	RV,	38%)	(see	Figure	3,	
gender	and	age).	This	fits	the	typical	course	registrant	profile	according	to	Ho	et	al.	(2014),	but	as	they	
explain	in	their	HarvardX	and	MITx	report,	registrants	are	noted	for	their	diversity.	An	unusually	high	
number	of	registrants	In	the	QUT	MOOCs	did	not	have	university	qualifications	(41%,	see	Figure	3,	
																																								 																				
1	Note:	The	spelling	and	grammar	of	students’	quotations	have	been	left	unedited.	
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educational	attainment),	and	20%	were	under	20	years	of	age	for	the	first	robotics	course.	The	current	
popularity	of	robotics	amongst	young	enthusiasts	may	be	the	reason	for	this,	and	the	drop	in	numbers	
of	participants	in	this	age	group	for	the	second	course	(down	to	13%)	may	reflect	the	challenge	of	the	
increased	complexity	of	the	second	course	(see	Figure	3).	
	
	
Figure 3: Demographics for Introduction to Robotics and Robotic Vision.  
Graphs show gender, age and highest educational attainment. 
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4.2 Student motivations, completions and patterns of engagement 
	
Objective	2:	To	determine	patterns	of	student	engagement	in	each	of	the	MOOCS.	
4.2.1 Motivation for enrolment and pathways 
Survey	responses	regarding	why	students	enrolled	in	the	two	courses	provided	valuable	information	
about	motivations	for	MOOC	enrolments	and	considerations	for	future	course	design.	For	example,	
survey	figures	show	that	the	majority	enrolled	in	Introduction	to	Robotics	for	reasons	of	general	interest	
or	enjoyment	(77%;	n=	5569).	This	figure	dropped	to	25%	(n=1689)	for	the	more	advanced	second	
robotics	course,	Robotic	Vision.	Nonetheless,	professional	interest	was	still	the	second	main	reason	for	
enrolment	in	both	courses		(48%	for	IR	and	19%	for	RV;	see	Table	2).	
Table 2: Motivation for enrolling (top 5 reasons)  
 
Introduction to  
Robotics 
% 
Robotic  
Vision 
% 
Survey responses (n) 5569 1689 
General interest or enjoyment 77 25 
Professional interest 48 19 
I am studying university level robotics 34 12 
Earning a statement of attainment 29 14 
To help my employment prospects 24 9 
Note: Source: Pre-course surveys. Participants could choose more than one option. 
	
As	one	programmer	explained:	
I	am	glad	I	did	the	course	as	I	have	been	unemployed	as	a	programmer	for	2	years	and	this	
will	give	me	a	leg	up.	Before	this	I	had	to	try	and	get	a	grant	to	do	a	short	TAFE	course	but	
with	this	being	nearly	free	(data	cost	me	$110)	and	self-serve	re	doing	it	I	feel	I	am	
bettering	myself	and	getting	my	confidence	back	again.	Students	help	each	other	whereas	
job	applicants	and	competitors	are	always	fighting	so	this	was	a	much	better	environment	
to	rebuild	my	IT	and	maths	skills	and	confidence	to	get	an	IT	job	again.	Thanks.	Great	idea	
and	well	done!	(IR,	post-course	survey)	
Comments	such	as	the	one	above	indicate	that	open	online	courses	such	as	the	robotics	MOOCs	may	
well	have	a	place	in	terms	of	professional	development	and	learning	pathways	for	students.	For	some	
the	MOOCs	functioned	as	refresher	courses,	or	a	taster	of	university-level	study	for	those	thinking	about	
attending	regular	undergraduate	courses.	Even	though	this	was	a	third-year	course	it	clearly	provided	
opportunities	and	learning	pathways	for	a	number	of	students.	This	suggests	that	there	are	
opportunities	for	QUT	to	consider	other	open	online	courses	as	university	bridging	courses	targeting	
secondary	level	and	technical	training	markets.	
 
4.2.2 Retention and completion rates 
Since	MOOCs	began	attracting	extraordinarily	large	enrolments,	there	has	been	much	discussion	about	
retention	(Freitas,	Morgan,	&	Gibson,	2015).	Previous	research	had	indicated	that	
completion	 rates	could	be	as	low	as	3	–	5%	(Gallagher	 &	Garrett,2013),	7	–	9%	(Knowledge@Wharton,	
November,	 2012),	and	below	13%	(Onah	et	al.,	2014).	This	of	course	depends	on	how	retention	is	
measured.		
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Concerns	about	completions	have	often	overlooked	the	multitude	of	reasons	why	students	enrol	in	
MOOCs	(refer	top	five	reasons,	Table	2).	For	example,	there	are	participants	who	register	for	a	MOOC	
but	never	enter	the	course;	others	may	enter	the	course	but	simply	browse	for	general	interest	or	to	
view	the	course	design	and	delivery	models;	and	some	registrants	may	have	a	genuine	interest	in	
viewing	or	studying	the	course	topic,	but	do	not	wish	to	be	assessed.	MIT	uses	the	nomenclature	
of	registrant,	for	those	who	register	for	an	account	only,	and	participant	for	someone	who	actually	
enters	the	course	(Ho	et	al.,	2015).	Generally	in	MOOCs	students	can	come	and	go	from	these	courses	as	
often	as	they	please,	attempting	courses	as	many	times	as	they	want	and,	while	a	course	remains	open	
and	on	offer,	the	student	has	infinite	opportunities	to	register	and	build	on	their	learning	at	their	own	
pace.	So	typically	those	who	complete	the	assessments	and	receive	a	certificate	of	participation	for	a	
MOOC	are	in	the	minority.	This	was	the	case	for	the	robotics	MOOCs.	
In	addition,	given	the	limitations	of	the	technical	systems	and	means	of	gathering	analytics,	we	were	
unable	to	match	individual	motivations	to	outcomes.	We	have	only	been	able	to	track	cohort	behaviour	
not	individual	behaviour	at	this	stage.	However,	we	can	indicate	behaviour	and	trends	within	a	cohort.	
We	can	say	that	29%	(1615)	of	those	who	completed	the	Introduction	to	Robotics	pre-course	survey	
indicated	that	they	aimed	to	receive	a	certificate	of	completion.	621	of	the	cohort	attained	a	pass	grade	
and	received	a	certificate	in	that	course.	They	may	or	may	not	have	completed	the	survey.	In	Robotic	
Vision	14%	(236)	indicated	their	motivation	to	receive	a	certificate.	475	certificates	of	completion	were	
awarded	for	the	second	MOOC.		
4.2.3 Engagement patterns 
The	analysis	of	pre-	and	post-course	survey	and	Google	analytics	provided	some	indication	of	
engagement	patterns	but	at	the	same	time	highlighted	the	need	to	gain	more	focused	and	detailed	data	
from	the	platform	and/or	Google	analytics.	Survey	data	indicated	the	time	students	spent	each	week	on	
the	course.	A	majority	of	survey	participants	claimed	to	spend	on	average	four	to	six	hours	per	week	
studying	the	course	(IR	43%;	n	=	385;	RV	46%,	n=	254;	post-course	survey),	but	a	significant	number	
spent	seven	or	more	hours	per	week	on	the	course	(IR	36%;	RV	28%).		
Google	analytics	enabled	a	view	of	how	the	cohort	allocated	their	time	and	attention	over	the	duration	
of	the	course.	In	Introduction	to	Robotics	the	number	of	participants	on	any	day	was	high	at	the	
beginning	of	the	course	until	the	end	of	week	3.	In	weeks	0	–	3	there	were	on	average	1,439,	1,338	and	
1,006	participants	each	day,	after	which	the	numbers	levelled	off	around	500-800,	with	an	increase	in	
the	last	week.	In	Robotic	Vision	the	average	numbers	of	daily	participants	was	steadier	for	the	first	4	
weeks	(591,	536,	460	and	405),	before	dropping	off	slightly	in	weeks	5-7	(278,	220,	207).	It	is	difficult	to	
determine	how	individuals	interact	with	the	course;	however	the	data	indicates	that	53%	(IR)	and	60%	
(RV)	of	the	daily	visitors	were	active	forum	participants.	There	appeared	to	be	a	strong	core	group	who	
helped	each	other,	interacted	with	the	TAs	and	completed	the	assessment	tasks.	Others	may	have	
pursued	the	course	in	isolation	or	with	offline	cohorts,	but	we	do	not	have	data	from	these	courses	to	
confirm	this	expected	behaviour.		
These	multiple	patterns	of	engagement	reflect	the	purposeful	MOOC	design	that	aimed	to	support	
diverse	learning	styles	and	motivations.	As	our	own	and	EdCast	methods	of	gathering	analytics	mature,	
it	is	envisaged	that	we	will	be	able	to	map	individual	student	motivation,	engagement,	achievement	and	
satisfaction	with	the	course,	thereby	better	informing	future	educational	design	approaches	and	
improving	the	user	experience.	
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5. Response to the course design and learning and teaching 
strategies 
	
Objective	3.	To	determine	the	effectiveness	of	the	teaching	and	learning	strategies	employed	in	the	
MOOCs	to	support	student	learning.	
	
Objective	5.	To	determine	the	impact	of	issues	relating	to	use	of	MOOC	resources.	
5.1 Student course satisfaction 
Overall	course	satisfaction	was	very	high,	indicating	that	the	learning	and	teaching	strategies	adopted	
were	effective.	In	the	post-course	surveys,	students	rated	the	courses	as	either	excellent	or	good	(96%	
Introduction	to	Robotics;	92%	for	Robotic	Vision;	see	Table	3).	Some	students	also	said	that	the	courses	
were	one	of	the	best	courses	they	had	taken	(post-course	survey	comments).	Comments	on	the	
discussion	forum	also	confirmed	this	positive	response.	
Table 3: Overall course rating  
 Introduction to Robotics (IR) 
(n = 364) % 
Robotic Vision (RV) 
(n = 246) % 
Excellent 62.9 53.7 
Good 32.7 38.2 
Satisfactory 3.0  6.5 
Poor 0.8  1.2 
Very poor 0.5  0.4 
Total 100 100 
Note: Post-course survey (IR: M = 4.57, SD = 4.43; RV: M = .650, SD = .707) 
 
One	high	achiever	responded	as	follows:	
I	thank	you	professor	for	your	efforts.	The	course	was	attractive	and	well	explained.	My	
grade	was	just	a	reflexion	of	the	course's	quality	combined	with	a	strong	will	to	learn	and	a	
child's	love	for	robots.	(email,	IR)	
For	some	students	it	was	a	transformative	life	experience,	as	one	student	said:	
It’s	indeed	[been	a]	life	changing	experience,	opening	up	new	visions	and	thought	
processes.	(email,	RV)	
The	project	is	a	treasure	chest	for	enthusiasts.	(RV,	post-course	survey)	
	
The	lead	academic’s	passion	for	the	subject	was	also	often	commented	upon,	and	considered	by	many	
as	the	best	aspect	of	the	course:	
First	of	all,	the	passion	of	Peter	Corke	for	robotics,	it's	really	really	motivating	to	be	taught	
by	a	professor,	even	far	away,	in	another	language,	that	makes	you	feel	he's	here	to	take	
you	to	another	level	of	knowledge.	(IR,	post-course	survey)	
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Comments	about	an	individual’s	personal	growth	and	‘the	excitement	of	learning’	as	one	student	put	it	
(IR,	post-course	survey)	indicated	the	depth	of	engagement	for	some	students.		For	some,	the	courses	
opened	up	opportunities	they	would	not	have	otherwise	had,	and	a	few	students	said	they	would	keep	
working	on	making	their	robots	after	the	course	finished	as	they	ran	out	of	time	to	complete	their	
project	in	time	for	peer	review.	For	example:		
Congratulation	Prof	Corke.	Your	course	is	excelent.	I	will	continue	to	work	on	my	robot	until	
i	will	complete	the	given	task,	even	if	it	will	be	outside	the	time	limit.	It	is	my	first	robot	!!!	
:-)))	(IR,	post-course	survey)	
It	seemed	to	be	very	practical,	compared	to	other	MOOC's	I've	taken	in	the	past.	I	feel	like	I	
learned	something	that	I	can	start	putting	to	use	immediately.		
(IR,	post-course	survey)	
I'm	a	mechanical	engineer	and	I	used	this	knowledge	in	my	work	last	week:	a	client	sent	us	
a	CAD	file	with	a	different	coordinate	frame	than	the	drawing.	The	different	poses	were	
included	in	the	drawing	so	I	was	able	to	recreate	the	correct	coordinate	frame	into	the	CAD	
file.	My	boss	was	quite	impressed.	The	point	is	that	the	knowledge	acquired	in	this	course	
is	useful	in	many	different	aspect	of	engineering.	(IR,	post-course	survey)	
 
5.2 Success of the course design 
The	course	design,	including	the	learning,	teaching	and	support	strategies,	was	a	collaboration	
between	Professor	Corke	and	eLS	staff.	It	was	conducted	over	three-months,	at	the	same	time	as	
course	resources	were	being	collaboratively	developed	and	tested	by	Professor	Corke	and	the	eLS	
MOOC	team	(see	section	3.2	for	course	description).	While	the	production	of	high	quality	resources	was	
itself	a	considerable	challenge,	the	pedagogical	challenges	were	equally	significant.	The	main	issues	for	
the	design	team	centred	around	strategies	for	maintaining	engagement	of	a	diverse	mix	of	students	
ranging	from	hobbyists	to	experienced	professionals,	aged	between	10	and	70,	and	to	design	for	
interactivity,	automated	assignment	marking,	and	meaningful	feedback	on	learning	to	thousands	of	
students.	Added	to	these	complexities,	the	ratio	of	teachers	to	students	was	approximately	5:12,000).		
	
All	members	of	the	course	team	were	challenged	in	terms	of	problem	solving,	learning	new	skills,	time	
pressures,	communication	and	workload.	At	the	time	that	the	lead	academic,	Professor	Peter	Corke	was	
developing	MOOC	resources	in	collaboration	with	eLS	staff	(e.g.	video	scripting	and	recording,	writing	
quizzes,	reviewing	content),	he	was	also	preparing	for	the	new	blended	learning/flipped	classroom	
model	in	the	related	ENB339	robotics	course	in	semester	2,	establishing	a	new	centre	of	excellence	in	
robotics	at	QUT	and	tending	to	all	the	usual	administrative	and	community	outreach	tasks	required	of	
any	academic.	In	addition,	while	the	eLS	team	had	considerable	depth	of	experience	and	expertise	in	
media	design	and	production	of	blended	learning	resources,	it	was	not	set	up	in	terms	of	infrastructure	
to	specifically	lead	and	manage	fully	online	learning.	eLS	staff	members	were	also	often	simultaneously	
working	on	the	MOOC	project	as	well	as	other	QUT	projects.	
 
Despite	these	constraints,	as	a	result	of	the	strategic	approaches	taken	by	the	MOOC	team,	the	course	
design	was	successful,	as	evidenced	from	the	post-course	surveys	confirmed.	Many	students	
commented	positively	about	a	range	of	course	design	elements	as	Table	4	indicates.	Students	rated	the	
lecture	videos,	the	textbook,	the	formative	questions,	the	forums,	email	communications	and	the	
Google	Hangouts	as	excellent	or	good	(see	also	appendices	D	and	E	for	full	details	and	sample	
comments).		
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Table 4: Student rating of key course elements 
MOOC course items rated as excellent or good IR 
(%) 
RV 
(%) 
Video 98 97 
Textbook 88 88 
‘Check understanding’ questions 88 84 
Forums 82 83 
Email 82 83 
Google Hangouts 80 82 
Note: For full details see Appendix E, where percentages, means and  
standard deviations are provided.  
 
Qualitative	responses	to	a	question	in	the	post-course	surveys	asking	students	what	they	thought	were	
the	best	aspects	of	the	course	were	analysed	into	categories	and	then	quantified	(see	Appendix	D).	The	
majority	of	comments	referred	positively	to	the	quality	of	the	course	materials	(IR	38%;	RV	39%),	in	
particular	the	lecture	videos2,	the	animations	and	the	demonstrations.	Students	welcomed	the	range	
and	choice	of	topics	(IR	27%;	RV	22%).	The	effort	put	into	the	course	design	and	production	did	not	go	
unnoticed	(IR	36%;	RV	21%),	and	students	commented	on	the	the	clear	instructions	and	explanation	of	
concepts,	the	modularised	format,	the	ability	to	control	the	speed	of	the	videos,	the	textbook	as	a	
complement	to	the	videos,	the	inclusion	of	real	world	examples	and	the	pacing	of	the	unit.	They	enjoyed	
interactive	elements	such	as	the	live	and	recorded	Google	hangouts	and	the	opportunity	to	learn	with	
and	from	other	students	in	the	forums	and	the	experience	of	the	TAs.		
The	value	of	learning	to	use	and	apply	mathematical	and	programming	skills	was	often	commented	on	
(IR	21%;	RV19%),	as	was	the	opportunity	to	put	theory	into	practice	via	the	formative	and	assessable	
quizzes.	They	valued	having	access	to	the	free	MATLAB	licence	for	the	duration	of	the	course,	and	
Professor	Corke’s	open	source	MATLAB	Toolbox	which	extended	the	functionality	of	the	basic	MATLAB	
software.	For	those	who	had	the	resources	to	do	the	robot	project	it	was	well	received.	Students	also	
commented	on	the	effective	mix	of	theoretical	and	practical	programming	tasks,	and	the	feedback	on	
the	MATLAB	exercises.	
Professor	Corke’s	passion	for	robotics,	his	skill	explaining	complex	topics	and	ability	to	relate	the	theory	
to	real	life	scenarios	was	often	commented	on.	In	addition,	the	support	provided	by	the	whole	MOOC	
team	was	recognised.	Many	students	also	commented	on	the	growth	in	their	own	learning	as	a	result	of	
participating	in	the	course.	A	few	students	commented	that	they	would	like	more	robotics	courses	or	
that	they	would	re-enrol	in	the	courses	to	improve	their	learning.	
 
Examples	of	students’	comments	on	the	course	design	follow	(also	see	Appendix	D):	
The	effort	that	has	gone	into	the	course	really	shows.	(IR,	post	course	survey)	
The	video	courses	by	mr.	peter	were	so	effective	and	so	easy	to	understand	because	he	
explains	them	with	pictures	and	toys	rather	than	formulae	and	equations.	(IR,	post-course	
survey)	
																																								 																				
2 For	an	example	of	the	videos	see	‘Out	and	About	with	Robots’:	
https://www.youtube.com/watch?v=GF1DwjAFIWg 
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The	logical	flow	and	the	way	the	knowledge	was	presented	was	exemplary!	Assignments	
were	very	nicely	designed	which	really	tested	the	concepts	learnt.	It	is	a	great	course	for	
someone	looking	to	get	a	jump	start	in	the	field	of	robotic	vision.	(RV,	post-course	survey)	
It	was	just	like	a	complete	story	or	complete	movie.	The	diverse	information	provided	in	an	
interesting	manner	make	course	very	attractive.	Difficult	concepts	were	explained	in	easy	
and	nice	manner.	(RV,	post-course	survey)	
The	lectures	were	extremely	good.	All	content	was	well	explained.	All	the	problems	that	
could	be	faced	by	us	was	taken	into	consideration	before	hand	and	support	material	was	
given	accordingly.	(IR,	post-course	survey)	
 
5.3 Level of difficulty: designing for a mixed cohort of students  
While	some	students	were	comfortable	with	the	level	of	difficulty	and	enjoyed	the	challenge	and	the	
pace	of	either	or	both	courses,	others	struggled;	another	group	wanted	even	more	difficulty.	This	
undoubtedly	reflects	the	varied	demographic	of	the	cohort,	and	the	educational	and	language	
backgrounds	of	participants.	The	course	was	provided	in	English	only,	and	assumed	knowledge	was	
articulated	on	the	registration	pages	of	the	MOOC	websites.	Links	were	provided	to	mathematics	and	
programming	tutorials	at	the	Khan	academy	(https://www.khanacademy.org/),	and	MATLAB	tutorials	
were	provided	by	MathWorks.	So	though	these	supports	were	helpful	for	some,	the	level	of	difficulty	
was	set	at	that	suitable	for	a	third-year	undergraduate	engineering	unit.	Consequently,	a	solid	
foundation	in	mathematics	and	programming	was	essential	for	those	students	wanting	to	do	more	than	
watch	the	videos.	Comments	in	Table	5	show	the	range	of	abilities	and	the	varied	student	responses	to	
the	standard	expected	(see	Table	5).	
	
Table	5:	Variation	in	response	to	the	level	of	difficulty	
Level of difficulty Comment 
Struggled with the 
difficulty 
I'm spending many hours per week on the course but I'm still struggling to keep up. 
(IR, mid-course survey) 
Appreciated the 
challenge  
It is not that easy for someone like me lacking a technical background but it is still a lot 
of fun, hard but awesome (always loved math) and everything is very well done. (RV, 
mid-course survey) 
 
I'm also left with a lot of pride in the progress I made and all that I learnt. I left high 
school with the impression that I was no good at maths. In this course I really showed 
myself that I am capable of learning and applying maths - especially when there's a 
goal which is so compelling to me. (IR, post-course survey) 
Course perceived 
as well within 
student’s 
capabilities 
It is so far a great course. It is very basic. I have already completed a Robotics course 
in University, but this is an excellent refresher course for me. I am looking forward to 
the vision course after this. (IR, mid-course survey) 
 
The problems were great. Very interesting. The questions can be harder :) (RV, post-
course survey) 
 
Recommended reading and links to background material make it suitable for diverse 
audience. (RV, post-course survey) 
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Responses	such	as	those	above	and	the	existence	of	an	enthusiastic	robotics	hobbyist	community	
indicate	that	there	is	potential	to	offer	additional	QUT	MOOCs	pitched	at	various	educational	entry	
levels.	This	would	also	support	the	idea	of	pathways	through	free	MOOC	courses	into	fee-paying	QUT	
undergraduate	or	postgraduate	degrees.	Further,	the	teaching	and	development	teams	suggest	another	
innovative	idea	worth	pursuing	is	the	building	of	a	resource	base	for	robotics,	similar	to	the	Khan	
Academy	(https://www.khanacademy.org/).	
5.4 Assessment 
As	explained	above	(section	4.2.2),	course	registrants	could	engage	with	the	course	in	a	number	of	ways,	
but	those	participants	who	successfully	completed	all	assessable	tasks	received	a	certificate	of	
participation.	The	overall	assessment	was	worth	240	points,	comprising	assessable	quizzes	(120	points)	
and	MATLAB	programming	tasks	(120	points).	To	qualify	for	a	certificate	students	had	to	achieve	an	
overall	score	of	50%	(120	points).	The	quizzes	and	programming	tasks	were	weighted	equally,	so	it	did	
not	matter	how	the	120	points	were	accumulated.	621	students	received	a	certificate	of	participation	
for	IR,	and	475	for	RV.	Twenty-seven	students	participated	successfully	in	passing	the	optional	peer-
reviewed	robot	building	project.	(See	Appendix	F	for	additional	figures	regarding	assessment.)	
The	assessment	was	challenging,	and	was	set	at	third-year	engineering	standard;	however,	there	may	be	
a	case	for	reviewing	the	requirements	necessary	to	achieve	‘completion’	standard,	versus	verified	award	
‘credential’	standard.	Nonetheless,	for	one	student	who	met	the	standard	and	the	challenge,	the	reward	
was	significant:	
I	am	deeply	grateful	and	also	very	proud	to	earn	the	certificate	as	I	finished	my	study	8	
years	ago	(electrical	engineering	in	Germany)	and	feel	a	little	bit	out	of	business	due	to	my	
job	as	flight	test	engineer.	My	job	has	almost	nothing	to	do	with	what	I	studied	and	your	
great	course	gives	me	the	possibility	to	warm	up	again:).	For	me,	it	was	very	helpful	to	
have	the	video	lectures	and	to	watch	the	videos	several	times	helped	a	lot.	(IR,	post-course	
survey)	
5.5 Engagement strategies and community 
Considerable	effort	was	put	into	designing	and	implementing	a	number	of	student	engagement	
strategies	in	order	to	build	a	sense	of	community,	support	students’	learning	needs,	and	to	promptly	
resolve	any	technical	issues	that	arose.	This	included	monitoring	of	the	asynchronous	discussion	forums	
and	email	messaging,	three	synchronous	events	conducted	using	Google	Hangouts,	a	robotics	T-shirt	
design	competition,	and	face-to-face	‘meet	ups’	with	Professor	Corke	whilst	he	was	travelling	in	the	
USA.	
5.5.1 The centrality of the discussion forum 
Staff	and	students	commented	on	the	functionality	of	the	discussion	forum	tool.	It	was	less	than	
intuitive	to	navigate	and	only	allowed	for	conversations	from	one	to	many;	no	one-to-one	or	private	
messaging	was	possible.	Nonetheless,	the	TAs,	eLS	support	staff,	Professor	Corke,	and	the	MATLAB	
representative,	Brandon	Armstrong,	made	every	effort	to	respond	to	student	queries	and	keep	the	
forums	active,	lively	and	productive.			
The	teaching	and	development	team	recognised	that	management	of	the	learning	community	during	
the	delivery	of	the	courses	was	critical.	Therefore	a	communications	plan	was	devised	for	the	
management	of	the	forums,	and	specific	community	management	roles	were	assigned	to	members	of	
the	team.	Four	TAs	were	trained	in	how	to	respond	meaningfully	and	strategically	to	thousands	of	
student	posts	and	messages.	The	TAs	met	regularly	with	the	MOOC	team	to	share	experiences	and	
develop	strategies	to	manage	the	diverse	student	cohort.	The	TAs	responded	to	student	queries,	
Robotics MOOCs Evaluation Report 2015 
 
 
  
20	
moderated	the	discussions,	and	posted	items	of	interest	to	focus	topic	discussions.	In	addition	they	
collected	data	as	part	of	documentation	and	evaluation	processes.		
As	indicated	earlier,	students	rated	the	quality	and	value	of	the	forums	as	excellent	or	good	(82%	for	IR;	
83%	for	RV;	see	Table	4	and	Appendix	E).	The	forums	were	the	main	communication	space	for	students,	
and	an	extremely	important	self-help	mechanism	for	students.	The	post-course	surveys	contained	many	
comments	about	the	importance	of	the	forums	as	resources	for	students	to	help	learners	achieve	their	
goals.	Some	rated	the	forums	and	peer-to-peer	interaction	as	one	of	the	best	aspects	of	the	course	(see	
Appendix	D).	The	following	student	comments	are	illustrative	of	the	general	mood	of	students.		
Generally	the	course	was	good.	But	the	discussion	forum	was	awesome.	(IR,	post-course	
survey)	
[The	best	thing	about	the	course	was]	being	able	to	get	help	from	peers.	(IR,	post-course	
survey)	
Thank	you	so	much	Professor	Corke	and	the	support	staff	for	this	wonderful	course.	An	
equally	big	thank	you	to	all	the	other	participants	in	the	course	without	whom	i	would	not	
have	been	able	to	achieve	half	the	score	I	have.	Hope	to	see	you	guys	in	the	sequel.	(IR,	
forum)	
The	forums	were	a	life-saver	as	others	either	had	similar	ideas	and	helped	me	or	I	helped	
them.	I	think	forums	is	vital	for	MATLAB	and	Quizzes	where	there	is	little	or	poor	definition	
of	questions.	You	corrected	questions	that	had	errors	in	quiz	or	MATLAB	after	feedback	
and	gave	people	a	second	chance.	(IR,	post-course	survey)	
Students	identified	by	the	TAs	and	the	community	management	team	as	having	made	a	significant	
contribution	to	either	the	IR	or	RV	course	communities	were	also	acknowledged	via	email.		
5.5.2 Live events: Google Hangouts 
Three	synchronous	Internet	events	for	each	MOOC	were	hosted	using	Google	Hangouts3.	Live	one-hour	
events	were	hosted	either	by	Peter,	the	TAs	or	a	member	of	the	MOOC	team.	These	were	recorded	and	
while	only	a	small	number	of	students	attended	the	events	live	(IR,	143;	RV,	92),	many	viewed	the	
recordings	later	on	(IR,	2424;	RV,	944).	No	doubt	time	differences	across	the	globe	account	for	low	live	
attendance	figures.	Students	could	also	send	in	questions	ahead	of	time	and	Professor	Corke	and	the	
team	would	answer	these	during	the	live	Hangout.	
The	hangouts	were	rated	highly	(excellent	or	good;	80%	for	IR;	82%	for	RV;	see	Table	4	and	Appendix	E).		
Students	gave	feedback	that	these	opportunities	were	well	appreciated	as	students	could,	for	example,	
hear	stories	about	Professor	Corke’s	interesting	career	with	robots,	or	learn	about	the	TAs	research	
projects.		
Participating	in	the	events	and	asking	questions	live	were	a	lot	more	fun	than	I	anticipated.	
I	especially	liked	that	I	was	able	to	understand	and	ask	about	the	TAs'	research.	At	the	
beginning	of	the	course,	I	don't	think	I	would	have	understood	the	details	nor	would	I	have	
been	able	to	ask	the	questions	that	I	did	ask.	(RV,	post-course	survey)	
The	videos	of	Peter	Corke	were	very	good	at	hangouts.	I	enjoyed	him	reminiscing	about	his	
past	robotic	days.	(IR,	post-course	survey)	
																																								 																				
3	Google	Hangouts	allow	for	live,	streamed	video	chat	and	instant	messaging.	Up	to	ten	participants	can	
contribute	simultaneously	to	a	single	video	session;	any	number	can	watch	the	live	session.		
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5.5.3 Other engagement activities 
Other	activities	that	helped	build	a	spirit	of	community	and	creative	engagement	included	a	robotics	T-
shirt	competition	where	students	were	invited	to	send	in	their	designs	for	a	T-shirt.	Course	participants	
voted	on	the	best	design	and	the	winner	was	awarded	a	free	T-shirt	with	their	own	design	printed	on	it.	
Another	activity	that	sparked	some	friendly	and	humorous	rivalry	was	a	lively	discussion	about	the	
cricket	world	cup.	Australia	and	India	are	two	major	cricketing	nations	and,	as	Australia	and	India	are	the	
countries	from	where	most	students	originated,	there	was	a	level	of	interest	in	this	international	
sporting	event.	
Also,	during	the	second	MOOC,	Professor	Corke	travelled	to	the	USA	for	business.	During	that	time	he	
sent	out	a	general	invitation	to	students	via	the	forum,	to	meet	up	with	him	at	the	various	cities	he	
visited	at	different	times.	Some	enthusiastic	roboticists	were	able	to	take	him	up	on	this	option.	This	
preparedness	to	meet	students	shows	the	dedication	of	the	lead	academic,	the	ability	of	the	MOOC	
team	to	continue	to	facilitate	the	course	in	the	absence	of	the	lead	academic,	and	the	power	of	mobile	
digital	technologies	that	allow	for	learning	and	teaching	to	occur	successfully	from	almost	anywhere	on	
the	globe.	This	clearly	paid	off	and	as	one	student	said:	
I	am	very	impressed	with	all	involved	in	the	teaching	this	course.	I	am	a	teacher	in	my	field,	
but	the	passion	and	dedication	shown	by	Prof	Corke	and	his	team	is	amazing.	(IR,	forum)	
5.6 Access and equity  
Objective	6.	To	determine	issues	of	access	and	equity	that	impact	the	design,	development	and	delivery	
of	the	MOOCs.	
Issues	of	access	and	equity	need	attention	in	any	higher	education	course,	but	especially	in	the	online	
environment	where	the	purpose	is	to	offer	free	and	open	access	to	students	who	are	geographically	
dispersed.	Issues	that	were	noted	in	this	course,	for	example,	related	to	access	to	course	materials	for	
the	optional	robot	making	project.	Students	explained	that	for	some	the	cost	of	the	Lego	Mindstorm	
NXT	robot	making	kit	(c.	$AU500)	was	prohibitive,	even	if	purchased	second	hand	from	eBay.	Also,	once	
purchased,	timely	delivery	of	the	kit	to	meet	course	time	constraints	still	had	to	be	factored	in.	As	one	
student	commented:		
It	is	too	hard	to	purchase	a	Mindstorm	Kit,	instead	of	that,	I	ordered	a	Arduino	Mega	.	.	.	
on	ebay,	but	it	will	take	time	to	arrive	to	Sri	Lanka.	(RV,	mid-course	survey)	
And	another:	
Even	though	I	have	lots	of	Arduino	parts,	I	had	to	skip	the	optional	project.	That	bummed	
me	out	a	little.	But	nothing	says	I	can't	go	back	and	do	it	later.	:-)		(IR,	forum)	
Another	factor	to	be	considered	in	the	design	process	was	that	certain	regions	or	organisations	did	not	
permit	the	use	of	YouTube,	the	online	video	channel	that	housed	most	of	the	lecture	content.	While	the	
course	was	promoted	as	‘free’,	and	there	were	no	registration	fees,	there	were	still	personal	costs	that	a	
student	must	be	able	to	pay	around	Internet	connectivity,	data	charges,	and	material	costs.	Thanks	to	
MathWorks,	the	MATLAB	licence	was	provided	free	to	students	for	the	duration	of	each	course,	and	
excerpts	from	the	textbook	were	also	provided	as	PDFs	at	no	charge	by	Springer	on	the	course	website.	
To	engage	in	the	optional	robot	building	project	students	also	needed	a	camera	or	camera	enabled	
mobile	phone	to	record	their	robot	in	action.		
Nonetheless,	one	student	said	that	the	best	thing	about	the	course	was	that	it	was	‘open	for	every	one’	
(IR,	post-course	survey):	anyone	could	enrol	in	the	course.	One	of	the	most	heartening	stories	came	
from	a	Syrian	student	attending	the	course.	Having	escaped	from	his	worn	torn	country	he	was	very	
grateful	for	the	free	course,	and	even	sent	video	footage	of	his	bombed	home	back	in	Syria.		That	he	
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could	continue	learning	in	such	dramatic	circumstances	was	immensely	inspiring,	and	shows	the	power	
of	education	to	bring	about	change	and	provide	hope.	
The	provision	of	courses	such	as	the	robotics	MOOCs	to	students	with	no	access	to	similar	courses	in	
their	own	country	is	a	tremendous	example	of	community	outreach	on	the	part	of	QUT.	As	one	student	
commented:	
Truly	speaking	you	did	fantastic	work.	In	my	country	robotics	is	not	much	developed.	I	
rarely	find	any	course	here.	Your	lecture	is	like	boon	to	student	like	us.	Videos	of	this	
lectures	are	very	simple	and	to	the	depth.	It	will	be	great	if	you	provide	more	courses	
because	we	really	need	it.	THANK	YOU	again	sir.	(RV,	email)	
6. Technical and pedagogical innovations 
The	platform	provider,	EdCast,	and	the	programming	software	provider	MathWorks	worked	hard	to	
collaborative	with	QUT	to	develop	and	integrate	tools	into	the	newly	engineered	platform,	using	
emergent	technologies	and	available	social	media	applications.	This	ensured	that	the	learning	
technologies	were	customised	and	supported	to	meet	QUT’s	pedagogical	needs.	There	were	three	
innovations	integrated	into	the	EdCast	platform	that	deserve	particular	acknowledgment.	They	were:	(1)	
the	integration	of	Google	Hangouts	as	live	events	held	within	the	course;	(2)	the	peer	review	system	for	
the	robot	project,	which	trained	students	in	effective	peer	review	and	managed	the	assessment	of	the	
optional	student	projects;	and	(3)	the	MATLAB	auto-grading	assessment	tool.	These	three	items	had	not	
previously	been	integrated	into	the	EdCast	platform,	and	QUT	drove	this	innovation.	Because	of	this	
effort,	most	students	found	the	site	easy	to	use,	and	while	there	were	some	teething	problems,	these	
were	remedied	as	the	course	progressed.	The	exception	was	the	discussion	forum	tool	that	was	less	
than	satisfactory,	but	nonetheless	staff	and	students	managed	to	work	successfully	with	it.	An	additional	
innovation	was	the	reuse	of	MOOC	resources	in	the	original	undergraduate	robotics	course	ENB339.	
6.1 The EdCast platform and collaboration with industry partners 
Objective	4.	To	determine	the	suitability	(affordances	and	functionality)	of	the	EdCast	platform	as	a	
foundation	for	delivery	and	support	of	the	MOOCs.	
The	choice	of	platform	was	key	to	the	whole	project.	After	exploration	of	various	MOOC	consortia	
options,	QUT	chose	the	open	source	platform	offered	by	EdCast	(www.edcast.com).	EdCast	is	a	Stanford	
StartX	company	based	in	California.	EdCast	worked	in	collaboration	with	QUT	from	mid	2014	to	build	a	
customised	platform,	which	included	new	technical	innovations	tailored	to	QUT’s	needs.	The	servers	
used	to	store	course	data	were	maintained	on	shore	in	Australia,	in	Sydney.	EdCast	maintained	the	
course	platform	programmed	with	OpenEdX	source	code,	and	provided	QUT	with	the	necessary	MOOC	
services,	including	24/7	technical	support.		
While	the	platform	choice	meant	there	were	opportunities	for	innovation,	as	EdCast	was	not	part	of	a	
MOOC	consortium	(e.g.	like	EdX	or	Coursera),	the	advantages	of	group	marketing	were	not	achievable.	
(This	is	discussed	further	in	section	7.4.)	However,	by	partnering	with	EdCast,	QUT	had	clear	ownership	
of	the	course	content,	and	full	rights	to	repurpose	and	re-use	any	resources	created	on	the	platform.		
Because	of	this	productive	collaboration	with	industry	partners,	most	students	found	the	site	easy	to	
use,	and	while	there	were	some	teething	problems,	these	were	remedied	as	the	course	progressed,	or	
workarounds	put	in	place.		
As	with	any	technology	there	are	always	limitations	and	affordances.	Two	particular	limitations	of	the	
platform	were	the	look	and	feel	of	the	discussion	board,	and	the	need	to	develop	all	the	accompanying	
processes	and	protocols	for	an	open	source	product.	While	general	principles	regarding	the	functionality	
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of	a	learning	management	system	can	be	transferred	from	one	platform	to	another,	each	platform	has	
its	own	specific	features.	Therefore	time	was	required	for	teaching,	support	and	technical	staff	to	test	
out	and	learn	the	capabilities	of	the	new	system.	For	future	projects,	sufficient	time	for	this	process	
must	be	factored	into	the	development	schedule.	
The	relationship	with	EdCast	was	a	key	partnership,	and	while	both	EdCast	and	QUT	were	new	to	MOOC	
design	and	development,	overall	the	partners	worked	well	on	the	initiative.	EdCast	provided	24/7	
technical	support	for	staff	and	students	which	was	essential	for	a	course	offered	globally	across	multiple	
time	zones.	QUT	would	have	preferred	more	notice	and	documentation	about	changes	to	the	platform	
while	the	courses	were	in	progress,	but	this	communication	issue	is	now	being	addressed.	Although	
design	issues	emerged	with	the	lack	of	ease	of	use	of	the	discussion	forum	tool,	functionality	of	the	quiz	
tool	and	reliability	of	the	gradebook	tool,	errors	were	corrected	during	the	course,	and	workarounds	
found	for	problems	that	could	not	be	solved	at	the	time.	
Overall,	the	EdCast	platform	was	suitable	for	offering	a	world-class	online	robotics	course,	and	robust	
enough	to	deliver	two	courses	to	over	20,000	students.	This	was	a	considerable	achievement.	The	same	
platform	is	being	used	to	deliver	these	courses	in	the	second	half	of	2015,	which	indicates	that	the	
platform	was	fit	for	purpose.	The	issues	around	communication	tools	remain	the	main	concern	and	QUT	
is	working	with	EdCast	to	improve	the	functionality	and	user	experience	of	these	tools.	
6.1.1 Integration of MATLAB auto-grading tool  
In	collaboration	with	the	MATLAB	developers	(who	maintained	the	programming	software	produced	
by	MathWorks),	QUT	and	EdCast	pioneered	the	integration	of	an	assessment	tool	to	automatically	
grade	and	provide	feedback	on	the	weekly	programming	tasks.	The	tool	had	to	be	reliable	enough	to	
return	accurate	feedback	on	students’	programming,	and	robust	enough	to	be	scaled	up	to	manage	the	
assessment	of	thousands	of	students.	The	customised	MATLAB	tool	also	had	to	pass	student	
assessment	results	back	to	the	EdCast	platform	grade	centre.	While	some	issues	were	encountered	in	
the	early	stages	of	the	first	course,	EdCast,	MATLAB	and	the	QUT	MOOC	team	worked	quickly	to	rectify	
problems	so	that	students	were	not	disadvantaged	due	to	technical	glitches.	Figure	4	shows	that	
generally	the	students	were	satisfied	with	their	experience	using	MATLAB	and	the	supporting	MATLAB	
tutorials	(see	Figure	4).	
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Figure 4: Experience using MATLAB. Note: 1 = Good, easy to use, useful, no 
issues; 2 = mixed or qualified answer; 3 = poor, had problems or difficulties; 4 = 
other. The results are based on a post-course survey question: ‘Please describe 
your experience using the MATLAB component integrated in with the assignment’. 
Responses were open-ended. Comments were analysed and divided into 4 
categories, and then assigned a percentage, relative to all the qualitative responses 
for that question.  
	
As	discussed	above,	MATLAB	granted	the	software	licence	free	to	students	for	the	duration	of	each	
course.	MATLAB	also	prepared	customised	video	tutorials	to	help	students	gain	the	most	out	of	the	
software,	and	this	combined	with	Professor	Corke’s	Robotics	Toolbox	for	MATLAB	
(http://petercorke.com/Robotics_Toolbox.html)	optimised	approaches	to	the	programming	tasks.	A	
more	in	depth	report	on	student	response	to	MATLAB	can	be	found	in	the	eLS	MATLAB	Report,	but	in	
summary	students	worked	well	with	the	MATLAB	tool	and	those	who	used	the	MATLAB	videos	found	
them	helpful.		When	asked	to	describe	their	experience	using	the	tool	students	commented	that	it	was	
an	‘excellent	tool’	along	with	the	Toolbox	which	was	‘amazing’	(IR,	post-course	survey).		Some	students	
had	frustrations	and	wanted	more	documentation	for	the	Toolbox,	or	more	examples	in	the	
proprietary	video	tutorials.	
Doing	the	programming	assignments	i	learned	the	most.	(IR,	post-course	survey)	
MATLAB	exercises	were	great	but	very	tough.	(IR,	post-course	survey)		
I	think	your	style	of	teaching	with	Matlab	and	not	going	into	very	deep	is	perfect	for	
engineers	like	me.	I	have	a	regular	job	in	telecom	engineering	and	particularly	in	5G	
development,	but	for	me	Robotics	is	serious	hobby.	(IR,	high	achiever,	email)	
Professor	Corke	is	really	good.	I’m	pretty	bad	in	math	but	I	mostly	understood	all	of	the	
formulas.	I	think	is	really	important	to	explain	where	the	various	part	of	an	equation	are	
coming	from	so	the	student	can	have	a	good	and	visual	mapping	between	math	and	
reality.	Compared	to	other	free	courses	online	this	was	by	far	the	best.	Instead	of	feeling	
frustrated	because	I	haven’t	understood	the	contents	of	formulas	thrown	at	me,	after	this	
course	I	actually	feel	I	learned	a	lot	and	I	have	a	good	foundation	to	go	deeper	on	this	
subject.	(RV,	post-course	survey)	
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6.1.2 Automated online peer review  
One	of	the	major	innovations	of	the	MOOC	program	was	the	online	peer	review	system.	Introduction	to	
Robotics	included	an	optional	practical	project	where	students	were	offered	the	opportunity	to	build	
and	program	a	functioning	robot	arm	using	a	Lego	Mindstorm	Kit.	Although	this	did	not	count	towards	
certification,	successful	students	received	a	certificate	of	achievement	for	making	their	robot	arm,	along	
with	a	personal	email	of	congratulations	from	Professor	Corke.	Twenty-seven	students	completed	the	
peer	review	project,	and	examples	of	completed	projects	can	be	seen	on	YouTube:	
https://youtu.be/CpMm0j1zB8o.	
Because	of	the	size	of	the	course,	the	robot	projects	needed	to	be	automatically	marked.	EdCast,	in	
collaboration	with	QUT	designed	and	iteratively	developed	a	suitable	peer	review	tool	and	process	for	
this.	
Those	students	who	opted	to	build	the	robot	arm	and	the	control	software	for	the	robot	were	mentored	
through	the	process	via	weekly,	pre-recorded	video	demonstrations.	The	demonstrations	were	created	
using	video	and	screen	capture	technologies,	and	presented	on	screen	by	a	QUT	PhD	engineering	
student	(Liam	O’Sullivan).	The	tutor	walked	students	through	the	robot	building	and	programming	tasks,	
replicating	the	support	students	would	receive	in	a	laboratory	session	in	the	undergraduate	unit,	
ENB339.		
It	should	be	noted	that	if	the	course	were	to	be	shortened,	the	time	for	students	to	set	up	and	procure	
the	necessary	resources	for	the	course	would	be	a	design	concern.	MOOCs	tend	to	range	from	between	
2-12	weeks,	with	6	weeks	being	a	typical	length	(Bayne	&	Ross,	2014),	and	a	short	MOOC	is	preferable	
for	maximising	student	retention.	With	courses	such	as	robotics	where	students	need	to	procure	
equipment,	lead-time	for	this	must	be	factored	into	the	course	design.		
Once	students	had	completed	their	robot	making	for	Introduction	to	Robotics,	they	were	asked	to	video	
the	robot	performing	the	set	task.	The	video	evidence	was	uploaded	to	YouTube	or	a	similar	video	
hosting	website,	and	the	URL	submitted	so	that	peer	review	could	take	place.	Only	those	students	who	
had	also	created	a	robot	and	submitted	a	video	were	permitted	to	engage	in	the	peer	review	process.		
To	prepare	students	for	the	process	of	peer	reviewing	others’	work,	an	automated	peer	review	training	
process	was	developed	by	EdCast	technical	staff,	the	QUT	learning	designers	and	QUT	TAs.	Projects	to	
be	marked	were	randomly	allocated	to	each	student	by	the	system,	and	each	student	graded	three	
projects	before	the	grade	centre	released	their	own	mark.		
6.1.3 Textbook publisher support 
As	indicated	earlier,	an	agreement	was	realised	with	the	publisher	Springer,	allowing	free	access	to	
excerpts	from	Professor	Corke’s	textbook	(Corke,	2011).	These	excerpts	were	uploaded	as	e-book	
chapters	via	the	course	websites.	Purchase	of	the	textbook	was	optional,	however	the	publishers	
offered	the	textbook	for	purchase	as	an	ebook	or	in	softcover	text	at	a	discount	to	registered	students.	
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6.2 Reuse of course resources for ENB339 
In	2014,	a	selection	of	MOOC	resources	was	piloted	in	an	authentic,	live	setting.	The	MOOC	resources	
were	reused	in	the	QUT	robotics	engineering	unit	ENB339:	Introduction	to	Robotics,	the	unit	from	
which	they	had	originally	been	derived.	This	piloting	of	designed	resources	corresponds	to	stage	3	of	
the	elearning	lifecycle	as	outlined	in	Figure	2	and	Appendix	C.	Principally	the	lecture	videos	were	
successfully	repurposed	in	the	third-year	unit	in	modularised	format,	as	part	of	a	blended	learning	
approach,	incorporating	‘flipped	classroom’4	pedagogical	strategies.		
Because	of	the	decision	to	embed	the	modularised	video	resources	in	the	second	semester	unit,	there	
was	considerable	pressure	to	prepare	the	resources	in	time	for	implementation	with	the	third-year	
classes.	The	experience	is	described	in	detail	in	the	Evaluation	Report	for	ENB339:	Reuse	of	MOOC	
Resources	and	the	Flipped	Classroom.	It	is	sufficient	to	say	here	that	this	form	of	content	reuse,	
combined	with	a	well-designed	and	supported	flipped	classroom	model	was	successful.	Student	course	
satisfaction	rating	of	the	unit	improved	(data	from	QUT	Insight	survey),	and	lecturers	and	tutors	saw	
advantages	in	the	model.	The	willingness	of	the	teaching	team	and	eLS	staff	to	collaboratively	engage	
in	developing	this	new	learning	and	teaching	model	was	key.	It	was	clear	that	students	needed	ongoing	
coaching	in	the	new	learning	and	teaching	approach,	and	this	new	approach	suited	some	but	not	all	
students.	Some	students	needed	more	support	to	become	self-regulated	learners	and	better	manage	
their	time.		
One	of	the	main	technical	issues	realised	through	the	ENB339	trial	of	MOOC	resources	was	the	issue	of	
streamed	video	content	over	mobile	Wi-Fi	networks.	Many	students	would	have	preferred	the	option	
to	download	the	video	files	as	they	could	easily	exceed	their	data	quotas	on	mobile	devices	when	
accessing	course	content	via,	for	example,	their	smartphone.	The	issue	of	data	costs	and	quotas	was	
similarly	commented	on	in	the	MOOCs,	although	this	did	not	emerge	as	a	major	issue,	based	on	post-
course	surveys	and	forum	comments.	So	as	with	the	MOOC,	while	students	in	ENB339	gained	greater	
flexibility	in	terms	of	when	and	where	they	accessed	the	resources,	at	the	same	time	other	access,	
equity	and	data	cost	issues	emerged	as	new	considerations.		
Nonetheless,	despite	some	technical	difficulties	the	majority	of	ENB339	students	affirmed	that	the	new	
pedagogical	model		was	a	good	one,	that	is,	the	flipped	classroom	incorporating	repurposed	MOOC	
resources,	and	they	rated	the	unit	as	4.7	(out	of	5)	in	the	end	of	semester	Insight	Survey,	2014.		
The	experience	of	trialling	the	use	of	the	MOOC	resources	in	a	more	modest	setting	with	
undergraduate	students	was	an	important	phase	of	the	design	and	development	elearning	cycle.	The	
ENB339	trial	also	complemented	the	subsequent	pre-course	trial	of	Robotic	Vision	in	December	2014.	
Importantly,	had	insurmountable	problems	for	students	or	teaching	staff	emerged	during	the	trial	
students	would	not	have	been	disadvantaged	as	the	lecturers	could	always	have	reverted	to	the	
traditional	model	of	unit	delivery	(the	lecture/tutorial	model).	Further,	as	the	resources	were	reused	in	
the	next	offering	of	ENB339,	in	semester	2,	2015,	this	indicates	the	efficacy	of	the	integration	of	MOOC	
resources	and	the	new	blended	learning/flipped	classroom	pedagogical	approach.	
																																								 																				
4	The	flipped	classroom	is	a	model	of	teaching	where	lower	level	cognitive	tasks,	such	as	gaining	‘first	exposure	to	
knowledge’	(Brame,	2013;	Walvoord	&	Anderson,	1998)	occurs	outside	of	class.	More	time	is	devoted	in	class	to	
higher	order	thinking	and	applying	and	processing	knowledge	with	guidance	from	the	teacher,	and	often	in	
collaboration	with	peers	(Brame,	2013).	
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7. Institutional implications  
 
Objective	7.	To	determine	factors	(e.g.	technical,	organisational,	social	and	professional)	that	impact	the	
design	and	production	of	the	MOOCs.	
7.1 Production issues 
The	MOOC	projects	required	considerable	resources	in	terms	of	staff	time	and	effort.	An	innovative	
elearning	environment	was	created	and	the	course	was	successful	from	many	perspectives.	Typical	of	
any	design-based	initiative,	there	were	a	plethora	of	unknowns	and	uncertainties	to	be	accommodated	
and	resolved.	Management	had	to	be	flexible	and	responsive,	and	securing	and	retaining	the	right	mix	
of	staff	with	the	necessary	skills	for	the	project	was	challenging.		
As	Figures	1	and	2	show,	the	MOOC	team	followed	a	design	cycle	including	phases	of	analysis	of	the	
problem,	design	of	the	MOOC	(educational	and	interface	design),	prototyping,	testing	and	development,	
piloting,	and	implementation.	All	stages	were	underpinned	by	evaluation,	as	indicated	in	the	elearning	
lifecycle	in	Figure	2	and	Appendix	C.	Evaluation	was	either	formative	or	summative.	So	over	a	twenty-
four	month	period,	the	MOOC	went	from	conception	through	to	the	first	implementation	
(approximately	19	months),	and	delivery	of	the	first	two	MOOCs	(5	months).		
For	a	number	of	reasons	there	was	a	delay	in	selection	of	the	platform	and	this	impacted	design	and	
production	schedules.	Nonetheless	the	MOOC	was	delivered	on	time.	At	the	conclusion	of	each	of	the	
MOOCs,	a	debriefing	session	was	held	with	eLS	staff	to	capture	lessons	learned	and	inform	the	next	
iteration	of	each	course.		
The	findings	from	the	formative	debriefing	sessions	have	been	written	up	as	a	separate	report	(MOOC	
Program:	Lessons	Learned	from	Design	and	Production),	but	some	of	the	key	issues	are	summarised	
below.		
	
1. The	elearning	design	lifecycle	and	problem	solving		
A	design	approach	necessarily	includes	phases	for	iteratively	generating	ideas,	rapid	
prototyping	and	testing,	quality	assurance,	implementation	and	support	and	evaluation.	
Sufficient	time	must	be	factored	in	for	all	staff	(design,	production	and	technical)	to	solve	
problems	and	research	the	field	as	necessary	throughout	the	project.	As	digital	technologies	
change	rapidly,	so	on	the	job	learning	is	extremely	important.		
	
2. Conceptual	development	
The	MOOC	team	(teaching	and	design	and	production	staff)	need	time	to	build	trust	and	
conceptual	understanding	of	the	special	requirements	of	online	learning	in	the	MOOC	
environment.	Roles	and	responsibilities	shared	amongst	the	design	and	production	team,	and	
the	teaching	team	need	to	be	negotiated,	and	time	allocated	for	this	aspect	of	the	process	to	
mature.		
	
3. Quality	assurance		
The	process	of	quality	assurance	is	extremely	important	for	a	project	with	such	high	public	
exposure	as	a	MOOC.	This	means	that	sufficient	time	and	resources	must	be	allowed	for	
concept	development,	course	design	and	production,	securing	of	copyright	permissions,	
iterative	testing	of	all	aspects	of	the	course,	transcription,	editing	and	proofing,	and	student	
and	technical	support	during	implementation.	
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4. Copyright	
Tracing	and	securing	copyright	permissions,	or	non-copyright	alternatives	is	a	particularly	time-
consuming	process.	Media	used	within	a	MOOC,	in	particular	artistic	works	(e.g.	photographs,	
maps,	graphs)	that	QUT	does	not	own	are	not	covered	by	the	same	copyright	and	fair	use	
regulations	that	govern	standard	Australian	university	courses	(e.g.	items	covered	by	Part	VB	of	
the	Copyright	Act	1968).	It	can	be	the	case	that	even	after	much	searching	or	waiting	for	a	
response	from	the	copyright	owner	permission	may	not	be	granted.	
	
5. Systems	
With	a	new	elearning	initiative	such	as	the	MOOC	project,	there	are	few	systems	in	place	for	all	
operational	and	support	matters.	This	includes	technical	processes,	data	storage	and	
management,	workflows	and	guidelines,	and	learning	analytics.	These	all	assist	with	
streamlined	and	sustainable	practices.	Where	these	systems	did	not	exist,	new	systems	had	to	
be	established	and	piloted.		
These	two	innovative	courses	were	designed,	developed,	implemented	and	supported	with	an	intensity	
of	staff	effort	that	is	not	sustainable	over	the	long	term.	The	risk	is	staff	burnout,	and	a	loss	of	
experienced	staff	means	a	loss	of	valuable	project	and	corporate	knowledge.	However,	as	systems	are	
put	in	place	to	document	and	regulate	workflow	patterns	and	processes,	some	design	and	production	
issues	have	become	easier	to	manage	and	track.		
7.2 Evaluation and learning analytics  
Johnson	et	al.	(2011)	define	learning	analytics	as	‘the	interpretation	of	a	wide	range	of	data	produced	by	
and	gathered	on	behalf	of	students	in	order	to	assess	academic	progress,	predict	future	performance,	
and	spot	potential	issues’	(p.29).	The	overwhelming	amount	of	data	realised	through	the	MOOCs	has	
already	been	used	to	inform	the	design	of	the	next	phase	of	MOOC	design	and	production	and,	as	the	
MOOCs	unfolded,	statistics	were	gathered	from	the	EdCast	platform,	Google	Analytics,	YouTube,	social	
media	sources	and	the	course	surveys	to	inform	learning	and	teaching	decisions	as	the	courses	
progressed	(see	Appendix	B).		
As	learning	analytics	is	a	new	area	of	business	for	QUT	and	universities	in	general	there	is	still	a	need	to	
devise	and	refine	the	necessary	systems	so	analysis	and	reporting	can	be	timely	and	inform	the	
implementation	of,	design	and	redesign	of	QUT	MOOCs.	eLS	is	establishing	processes	and	working	with	
the	QUT	Strategic	Intelligence	Unit	in	order	to	further	analyse	current	and	future	data.	The	data	can	be	
used	to	determine	not	only	cohort	patterns	of	engagement	in	QUT	MOOCs,	but	also	individual	
behaviours,	preferences	and	outcomes.	There	is	room	here	for	much	research.		
One	of	the	main	issues	in	this	area	of	the	project	was	the	issue	of	recruitment	and	retention	of	staff	with	
expertise	in	learning	analytics.	This	reflects	what	Grajek	(2015)	has	identified	as	one	of	the	top	ten	IT	
issues	of	2015,	namely	‘hiring	and	retaining	qualified	staff,	and	updating	the	knowledge	and	skills	of	
existing	technology	staff’	(p.12).		
7.3 Staff development and innovation  
Staff	need	time	to	familiarise	themselves	with	a	new	learning	management	platform	(LMS),	to	discover	
and	master	its	affordances	and	limitations.	This	includes,	academics,	teaching	assistants,	learning	
designers,	web	developers,	video	production	staff,	community	and	technical	support	staff.	During	the	
departmental	debriefing	and	feedback	sessions,	the	eLS	MOOC	team	remarked	that	they	valued	the	
opportunity	to	creatively	address	and	resolve	challenging,	non-routine	problems	as	part	of	the	MOOC	
design	and	production	process.	This	space	to	innovate	and	take	risks,	to	work	collaboratively	with	
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industry	partners	to	develop	technologies	and	processes	to	support	online	learning	was	highly	valued.	
This	kind	of	professional	learning	on	the	job	is	in	line	with	the	vision	and	values	of	the	University,	as	
outlined	in	QUT’s	BluePrint	4	(2014)	where	it	states	that	the	University	values	‘a	spirit	of	
experimentation,	innovation	[and]	entrepreneurialism’	(p.4).	To	encourage	ongoing	innovation,	it	is	
important	that	experimentation	is	supported	in	the	MOOC	environment	at	QUT.	This	means	provision	
for	staff	time	to	pursue	and	research	developments	in	the	field,	and	to	reflect	on	lessons	learned	to	
further	inform	developments	in	online	learning.		
7.4 Marketing 
QUT	marketing	specialists	developed	a	highly	effective	customised	digital	marketing	campaign.	
Recognising	the	high	level	of	interest	in	robotics,	the	campaign	targeted	domestic	and	international	
markets.	The	campaign	resulted	in	front	page	coverage	in	The	Australian,	and	articles	in	many	global	
magazines	including	in	Computer	World,	Techworld	and	PD	advisor.	The	single	most	effective	strategy	
was	the	use	of	a	ScienceAlert	on	Facebook	(https://www.facebook.com/ScienceAlert),	which	accounted	
for	124,214	unique	page	views	(1/12/2014	–	3/9/2015).	Figure	5	shows	the	spikes	in	course	registrations	
following	posting	to	ScienceAlert.	The	benefits	of	focussed	marketing,	beyond	the	high	numbers	of	
registrations,	included	drawing	interested	parties	to	the	QUT	website,	with	the	QUT	landing	page		
(https://www.qut.edu.au/study/open-online-learning)	receiving	162,973	unique	views	between	1	
December	2014	and	3	September	2015.	EdCast	described	the	QUT	campaign	as	exceptionally	successful	
in	comparison	with	their	other	clients	(see	Figure	5).		
	
	
	
Figure 5: Marketing campaign related to MOOC enrolments.   
Note: The Science Alerts were posted on Facebook on 7 Feb and 8 April 2015. 
	
There	is	now	a	need	to	increase	general	awareness	within	QUT	about	the	MOOC	program	and	the	role	it	
plays	more	broadly	in	the	development	of	online	learning	opportunities.	Additionally	QUT	requires	an	
ongoing	marketing	strategy	to	raise	awareness	of	its	suite	of	MOOCs,	and	pathways	to	other	QUT	
courses	and	research	opportunities.		There	is	also	a	growing	community	of	MOOC	participant	alumni	
with	a	specific	interest	in	robotics.	This	significant	community	of	learners	may	be	interested	in	further	
continuing	education	opportunities	offered	by	QUT.	
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8. Conclusion 
8.1 General conclusions 
The	purpose	of	this	document	was	to	report	on	the	effectiveness	of	the	elearning	environment	
regarding	the	design,	production	and	implementation	of	two	QUT	MOOCs.	A	set	of	seven	objectives	
focused	the	evaluation.		
The	findings	indicated	that	the	courses	were	of	a	very	high	standard.	This	was	the	case	in	terms	of	the	
quality	and	appropriateness	of	the	resources	provided	and	the	educational	design	and	support.	Students	
were	provided	with	a	varied	set	of	course	resources	that	included	demonstrations	and	lectures	‘in	the	
field’.	Theory	and	practice	were	combined	in	a	unique	way,	often	using	examples	from	the	real	world	of	
robotics.	Students	were	challenged	through	assessable	mathematical	and	programming	tasks,	while	at	
the	same	time	being	supported	in	a	fun	and	engaging	way.	The	discussion	forum	was	a	key	
communication	tool	for	peer-to-peer	learning	and	was	well	supported	by	the	MOOC	team.	
The	robotics	MOOCs	reached	a	diverse	international	audience	in	161	countries,	with	20,718	registrants.	
1,096	certificates	of	participation	were	issued	for	successful	completion	of	the	assessment	tasks.	The	
courses	were	challenging	software	engineering	courses	based	on	one	elective	third-year	unit,	and	yet	
they	attracted	hobbyists	without	formal	qualification	and	postgraduates	with	varying	levels	of	
competency	in	mathematics	and	computer	programming.	Course	satisfaction	was	extremely	high	for	
both	courses.	
As	expected,	registrations	in	the	early	weeks	of	each	course	were	high,	with	active	participation	
dropping	off	markedly	after	the	first	few	weeks.	The	main	reason	for	enrolling	in	either	course	was	for	
personal	interest,	which	suggests	that	attaining	an	award	or	passing	assessment	tasks	were	not	the	
goals	of	many	registrants.	A	large	proportion	of	students	may	have	enrolled	in	either	course	for	the	
opportunities	it	offered	for	informal	rather	than	formal	learning.		
Some	issues	of	access	and	equity	were	noted,	mainly	in	relation	to	acquiring	additional	resources	for	the	
optional	robot	making	project.	However	open	and	free	enrolment	into	the	courses,	and	the	provision	of	
free	licences	for	the	MATLAB	programming	software	plus	excerpts	from	the	textbook	for	the	duration	of	
the	course,	maximised	possibilities	for	wide	student	participation.		
There	were	teething	problems	with	the	EdCast	platform,	but	EdCast	provided	a	sufficiently	robust	
platform	for	successful	delivery	of	courses	to	thousands	of	simultaneous	participants.	By	partnering	with	
EdCast	and	MathWorks,	QUT	pursued	opportunities	for	innovation	in	course	provision	and	assessment.	
Solutions	developed	for	this	context	can	now	be	used	to	inform	online	and	blended	learning	at	QUT	
generally.		
The	efficacy	of	reusing	resources	created	for	the	MOOCs	in	another	context	was	proven.	Modularised	
videos	were	integrated	back	into	ENB339,	the	QUT	unit	from	which	the	MOOCs	originated.	This	reuse	
was	accompanied	by	pedagogical	innovation	using	a	flipped	classroom	approach.	It	was	an	example	of	
innovations	in	pedagogy	and	technology	together	driving	change.		
The	MOOC	project	highlighted	institutional	issues	around	production,	learning	analytics,	professional	
development	and	marketing.	It	was	clear	that	production	of	the	MOOCs	was	achieved	through	the	
efforts	of	a	committed	and	innovative	team,	which	included	staff	from	eLearning	Services	and	the	
Faculty	of	Science	and	Engineering.	The	project	demonstrated	that	to	maintain	quality,	once	the	initial	
project	had	been	established,	there	was	an	urgent	need	to	create	sustainable	production	and	technical	
support	systems.	Many	complex	technical,	design	and	management	problems	were	encountered	in	this	
project,	and	the	capacity	of	staff	to	proactively	find	and	implement	workable	solutions	was	notable.		
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Two	final	issues	emerged	as	important	findings	in	this	evaluation.	Firstly,	the	project	demonstrated	the	
value	of	learning	analytics,	and	their	place	in	informing	course	design,	and	understanding	learner	
behaviour	and	motivations	in	context.		Secondly,	the	importance	of	finding	the	most	effective	
communications	channel	for	marketing	the	courses	was	crucial:	locating	a	community	that	was	likely	to	
be	most	interested	in	these	particular	courses	contributed	to	course	success.	ScienceAlert	was	the	
solution	for	robotics.	
8.1 Future research and opportunities for innovation  
The	successful	implementation	of	QUT’s	first	MOOCs	in	robotics	suggests	that	the	University	could	well	
develop	a	catalogue	of	massive	open	online	courses	that	align	with	developments	in	QUT’s	Graduate	
Professional	Education	(GPE)	program.	This	would	be	an	opportunity	to	build	new	courses	around	
current	undergraduate	and	postgraduate	units.	The	success	of	the	ENB339	experiment	regarding	the	
reuse	and	repurposing	of	MOOC	resources	suggests	that	similar	initiatives	could	be	undertaken	as	
MOOC	courses	are	developed	for	other	disciplines	at	QUT.	These	are	all	areas	for	future	research	and	
innovation.	
The	next	phase	of	innovation	is	expected	to	focus	on	the	introduction	of	MOOCs	from	other	disciplines,	
capacity	building	in	those	already	in	progress,	improvement	of	the	learner	experience	and	refinement	of	
assessment	and	communication	tools.	It	is	an	opportunity	for	pedagogical	and	technological	innovation.	
Strategic	thinking	is	required	to	design	pathways	to	connect	current	QUT	award	courses	and	the	new	
open	online	courses.	This	diversification	of	offering	will	require	examination	of	certification	options	and	
development	of	new	sustainable	business	models.	The	creation	of	a	robotics	resource	base,	similar	to	
the	Khan	Academy,	is	an	example	of	a	possible	area	for	future	innovation.	Alongside	these	opportunities	
for	innovation,	QUT	will	need	to	support	processes	for	continuous	improvement	to	ensure	that	the	
current	MOOC	courses	maintain	their	position	in	the	sector,	and	that	the	University	continues	to	
innovate	and	develop	relationships	with	industry	partners.	
The	next	stage	to	be	pursued	in	the	elearning	lifecycle	is	stage	6:	Evaluation	research	on	the	mature	
system	(see	Figure	2	and	Appendix	C).	This	is	where	a	more	holistic	understanding	of	how	learners	
engage	with	the	elearning	environment	can	be	investigated.	The	learning	analytics	already	gathered	
from	the	robotics	courses	show	that	there	is	a	wealth	of	data	that	could	form	the	basis	for	further	
inquiry.	In	particular,	the	University	may	wish	to	direct	effort	towards	uncovering	more	around	the	
picture	of	student	demographics	as	they	relate	to	achievement	and	outcomes.	There	is	also	much	to	be	
learnt	about	student	learning	in	this	context.	As	yet	we	know	little	about	how	students	actually	learn	in	
these	massive	open	online	courses,	and	what	engagement	with	such	online	courses	means	for	students	
in	terms	of	career	and	professional	development,	and	therefore	QUT’s	role	as	an	elearning	provider.	
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Appendices 
Appendix A: Objectives, sample indicators and data sources 
 
Objective Sample Indicators and Data Sources 
1. To determine the reach of the program and 
demographics of MOOC participants. 
Number of unique ID logins by country; age, educational 
level, access patterns via device; EdCast/Google 
analytics, pre-, mid- & post-course survey results; 
discussion forum posts & emails 
2. To determine patterns of student 
engagement in each of the MOOCS. 
Comparison of access by level of activity (registrants, 
active participants, participants who received certificate); 
formative & summative assessments attempted; 
discussion forum posts & emails; feedback from teaching 
& MOOC team; surveys. 
3. To determine the effectiveness of the 
teaching and learning strategies employed in 
the MOOCs to support student learning. 
Certificates of completion issued, robot project 
completions, student responses on discussion forum & in 
surveys, feedback from TAs and Professor Corke 
(interviews, focus groups, discussion forums, emails, 
logs, groups)  
4. To determine the suitability (affordances and 
functionality) of the EdCast platform as a 
foundation for delivery and support of the 
MOOCs. 
Student affirmations on discussion forum, survey 
feedback, responses from TAs, Professor Corke, eLS 
team, and MATLAB rep (interviews, focus groups, 
debriefing sessions, emails, technical issues logged & 
resolved, data from MOOC pilot, 2014). 
5. To determine the impact of issues relating to 
use of MOOC resources. 
Student affirmations on discussion forum, survey 
feedback, responses from TAs, Prof. Corke, eLS team, & 
MATLAB rep (interviews, focus groups, debriefing 
sessions, emails, technical issues logged & resolved, 
MOOC pilot).  
6. To determine issues of access and equity 
that impact the design, development and 
delivery of the MOOCs. 
Student feedback from discussion forums & emails, 
surveys, staff feedback via interview/focus group, & the 
discussion forum, EdCast & Google analytics, data from 
MOOC pilot, 2014 
7. To determine factors (e.g. technical, 
organisational, social, professional) that impact 
the design and production of the MOOCs. 
Feedback and reports from eLS web, media and learning 
design staff, status reports, analytics and feedback from 
EdCast re issues, solutions & workarounds; data from 
the MOOC pilot, report from Marketing & 
Communications.  
	
 
	
	  
Robotics MOOCs Evaluation Report 2015 
 
 
  
34	
Appendix B: Data sources, sampling and data types 
	
Source Sampling Quantitative (Quan)  
or Qualitative (Qual) 
EdCast – student activity 
tracking; formative & assessable 
quizzes; MATLAB programming  
Statistics collected weekly from student records  
(IR, N = 12894; RV, N = 7824)  
Quantitative 
Google analytics Statistics collected weekly from student records  
(IR, N = 12894; RV, N=7824) 
Quantitative 
YouTube lecture streaming Sampled at intervals over the semester Quantitative 
Robotics Toolbox http://www.petercorke.com/Robotics_Toolbox.html  Quantitative 
Pre-course survey  IR, Feb-June 2015, N= 5569; RV, Apr-June 2015, 
N= 1689 
Quan & Qual 
Mid-course survey  IR, March 2015, N = 234; RV, May 2015, N = 102  Quan & Qual 
Post-course survey IR, April 2015, N = 383; RV, June 2015, N = 256  Quan & Qual 
Discussion forums Sampled on TAs feedback report sheet Quan & Qual 
Emails from participants Issues collected on JIRA tracking system Qualitative 
eLS debriefing workshop 13 participants; April 2015 Qualitative 
eLS feedback session  8 participants; August 2015 Qualitative 
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Appendix C: Details of the evaluation elearning lifecycle for the project 
	
Cycle  Lifecycle stage  Development 
activity  
Evaluation  Research  Role of theory 
and design 
principles 
0 Analysis of 
problem  
 
 
Document the 
problem: online 
learning at a 
massive scale, 
for robotics 
Baseline analysis: 
environmental scan 
and assessment of 
user needs. 
 Define 
teaching and 
learning 
problem based 
on scholarship 
1 Design elearning 
artefact 
Course design 
planned 
collaboratively – 
eLS and SEF. 
Ongoing formative 
evaluation of 
design 
 Design based 
on principles 
of elearning 
best practice 
2 Prototype 
elearning 
artefact 
Prototype 
MOOC assets 
independently & 
on EdCast 
platform 
Formative 
evaluation of the 
first MOOC and 
project 
management 
processes 
Reflect on 
MOOC 
characteristics 
and potential for 
re-use of 
resources 
(conference 
poster) 
Refine 
principles of 
elearning best 
practice for 
context 
 
3 Piloting: Design 
elearning 
environment and 
conduct pilot 
study 
Trial of MOOC 
on EdCast 
development 
site 
(Nov- Dec 
2014) & in 
ENB339 
(semester 2, 
2014) 
Formative 
evaluation of the 
elearning 
environment 
 Refine 
principles of 
elearning best 
practice for 
context 
4 Implementation: 
Refine elearning 
environment and 
conduct full trial  
IR MOOC 
released:  
Feb 2015;  
RV April 2015 
 
Formative 
evaluation: eLS 
debriefing/feedback 
session; student 
surveys and data 
captured (analytics) 
Effectiveness 
research into 
learning 
processes 
Initial learning 
design 
principles 
 
5 Evaluation 
research on 
operational 
system 
Confirm 
effectiveness 
of elearning 
environment 
Summative 
evaluation: 
Robotics MOOC 
Report 2015 
 
Effectiveness 
research into 
learning 
processes and 
outcomes 
Refined 
learning 
design 
principles 
 
6 Evaluation 
research on 
mature system 
Holistic 
understanding 
of how learners 
engage with the 
e-learning 
environment 
Summative 
evaluation: Deeper 
investigation of 
MOOC learning 
analytics  
 
Effectiveness 
research into 
learning 
processes and 
outcomes 
 
Refined 
learning 
design 
principles 
 
Note: This evaluation elearning lifecycle is for the robotics MOOC project for the period 2013- 2015. 
It is based on the Phillips, McNaught and Kennedy (2012) elearning lifecycle model. The table 
shows the development activities at each stage and the related evaluation and/or research activities 
that occur at any particular stage. This evaluation report represents Stage 5 activities, where the 
system is live and operational (see also Figure 2). 
	
	
 
 
	  
Robotics MOOCs Evaluation Report 2015 
 
 
  
36	
Appendix D: The best aspects of the course 
In an open-ended question participants were asked about the best aspects of the course. Each response 
was coded to one or more categories. Categories were derived from the data, not imposed from a pre-
determined list. Comments could be positive, negative or relate in other ways to the category. Frequencies 
were then expressed as a percentage of the total responses to the question (IR = 247; RV = 154).  
 
Category Example comment IR  
(n=247) 
(%) 
RV  
(n=154) 
(%) 
Course materials  
(lectures videos, animations, 
textbook, demonstrations) 
‘The videos were excellent. Most lectures in and 
outside of the classroom consist of instructor 
reading bullet points, but professor Corke really 
knows how to visually complement his lectures.’ 
38 39 
Design of the MOOC (e.g. pacing 
of the unit, imagery interactivity, 
modules, learning and teaching 
strategies, structure, explanations 
‘All content was well explained. All the problems 
that could be faced by us was taken into 
consideration before hand and support material 
was given accordingly.’ 
36 21 
Topics covered ‘Started at a base level of understanding, and 
covered a large range of topics in brief, to really 
support understanding and interest in the wider 
vision field.’ 
27 22 
Mathematical and MATLAB 
learning tasks and programming  
‘MATLAB exercises were great but very tough.’  21 19 
Prof. Corke’s passion and 
teaching approach, and/or 
support from the MOOC team 
‘The passion of Peter Corke for robotics, it's 
really really motivating to be taught by a 
professor, even far away, in another language, 
that makes you feel he's here to take you to 
another level of knowledge.’ 
11 14 
Students comments about their 
own learning 
‘I think the best aspect of the course is that I 
learned a lot, I hope to use all this all this 
learning in a future. I think also that the material 
of the course is really good and liked the way 
the quizzes and Peter Corke teaches’ 
11 8 
Forums, community, discussions 
& interactions with others 
‘The socialization of knowledge regarding vision 
and robotics great importance in mechatronics.’ 
8 6 
Everything – the whole course  ‘The entire course was great. The level is 
perfect. The pace is great.’ 
 
7 5 
Quizzes (formative and 
summative) 
‘Good reinforcement of teaching material 
through quizzes and programs.’ 
6 4 
Prof. Corke's MATLAB Toolbox ‘Another useful thing is the explanation of the 
toolbox it took years of coding and it is quite  
useful to understand using it.’ 
4 6 
Robot project ‘Hands-on with Matlab and with real hardware in 
the optional project.’ 
4 1 
Level of difficulty ‘I think the level of math was about right for an 
introductory course. Clearly there is a lot more 
math behind that covered in the lectures, but 
encapsulating much of that deeper math in 
MatLab routines allow us to focus on the 
concepts rather than getting lost in the math.’ 
2 3 
Google hangouts ‘I really enjoyed the google hangouts. They 
made the course feel much more social than 
previous MOOC's I've taken.’ 
2 1 
Flexibility the course offered ‘Ease of learning from anywhere.’ 0 2 
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Appendix E: Quality of the resources 
In the post-course surveys (IR and RV), participants were asked to rate the video lectures, the textbook, 
the ‘check for understanding questions, the discussion forums, email communications, and the Google 
Hangouts. The results are expressed as percentages of the total number of responses to each question.  
 
 
Q4. Please rate the quality and value of the video lectures.   
IR (n= 382) 
% 
RV (n=251) 
% 
 Excellent 77.7 72.5 
 Good 20.2 24.7 
 Satisfactory 1.6 2.0 
 Poor .5 .8 
 Very poor 0.0 0.0 
  Total 100.0 100.0 
(IR: M = 4.75; SD = .5000; RV: M = 4.69, SD = .550) 
 
 
 
  
 Q4. Please rate the quality and value of the textbook.   
IR (n=301)  
% 
RV (n=185) 
% 
 Excellent 48.5 45.4 
 Good 39.2 42.7 
 Satisfactory 10.3 9.7 
 Poor 2.0 2.2 
 Very poor 0 0 
  Total 100.0 100.0 
(IR M = 4.34, SD = .743; RV M = 4.31, SD = .737)      
  
Q4. Please rate the quality and value of the ‘check 
understanding’ questions.   
IR (n=377)  
% 
RV (n=249) 
% 
 Excellent 40.6 30.1 
 Good 47.7 54.2 
 Satisfactory 10.9 14.5 
 Poor .8 1.2 
 Very poor 0.0 0.0 
 Total 100.0 100.0 
IR M = 4.28, SD = .685; RV M = 4.13, SD = .692 
    
  
Q4. Please rate the quality and value of the discussion 
forums.   
IR (n = 344) 
% 
RV (n=2321) 
% 
 Excellent 37.2 39.4 
 Good 44.8 43.7 
 Satisfactory 14.2 13.0 
 Poor 3.8 3.9 
 Very poor 0 0 
 
Total 100.0 100.0 
IR M= 4.15, SD = .802; RV M = 4.19, SD = .805 
    
   
Q4. Please rate the quality and value of the email 
communications. 
 
IR (n=295) 
% 
RV (n=188) 
% 
  Excellent 40.3 37.8 
  Good 42.0 44.7 
  Satisfactory 14.2 13.8 
  Poor 3.4 3.2 
  Very poor 0.0 0.5 
  Total 100.0 100 
(IR M = 4.19, SD = .804; RV M = 4.16, SD = .818) 
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Q4. Please rate the quality and value of the Google 
Hangouts.   
IR (n=206)  
% 
RV (n=108) 
% 
  Excellent 36.4 38.9 
  Good 43.7 43.5 
  Satisfactory 16.5 13.9 
  Poor 3.4 2.8 
  Very Poor 0.0 0.9 
  Total 100.0 100.0 
(IR M =4.13, SD = .807; RV M= 4.17, SD = .837) 
  
 
 
 
Appendix F: Assessment 
 
Assessment: Introduction to Robotics 
Quizzes (EdCast) - one per week Wk 1 Wk 2 Wk 3 Wk 4 Wk 5 Wk 6 
Attempted 2280 1156 851 785 670 574 
Passed 1713 766 735 622 538 381 
Percentage passed 75% 66% 86% 79% 80% 66% 
Tasks (MATLAB) - one per week       
Attempted 1060 723 634 434 284 194 
Passed 1060 723 597 319 242 157 
Percentage passed 100% 100% 94% 74% 85% 81% 
 
Note: 621 certified participants received a certificate of participation having passed the assessable quizzes 
and MATLAB tasks. 27 passed the peer reviewed optional robot building project. 
 
 
Assessment: Robotic Vision 
Quizzes (EdCast) - one per week Wk 1 Wk 2 Wk 3 Wk 4 Wk 5 Wk 6 
Attempted 1246 858 682 598 536 481 
Passed 1208 709 567 475 504 230 
Percentage passed 97% 83% 83% 79% 94% 48% 
Tasks (MATLAB) - one per week       
Attempted 869 567 387 271 177 158 
Passed 869 529 323 271 177 158 
Percentage passed 100% 93% 83% 100% 100% 100% 
 
Note: 475 certified participants received a certificate of participation having passed the assessable quizzes 
and MATLAB tasks. 
 
 
